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A.

EXECUTIVE SUMMARY

Introduction

Science & Technology, Inc. (SciTek) was retained to conduct
the 1Installation Restoration Program (IRP) .Preliminary
Assessment of the 134th Air Refueling Group, Tennessee Air
National Guard (TN ANG) McGhee-Tyson Air National Guard Base
(ANGB), Knoxville, Tennessee.

The Preliminary Assessment (PA) included:

o An on-site visit including interviews with 30 Base
personnel (former and active) and field surveys by
SciTek representatives during 11-15 April, 1988;

o acquisition and analysis of information on past
hazardous materials use, and waste generation and
disposal at the Base:

o acquisition and analysis of available geologic,
hydrologic, meteorologic, and other environmental data
from federal, state, and local agencies; and

o the identification and assessment of sites on the Base
which may have been contaminated with hazardous
materials/hazardous waste.

MAJOR FINDINGS

The Air National Guard has utilized hazardous materials and

generated small amounts of wastes in mission oriented

op>rations and maintenance at McGhee-Tyson ANGB since 1958.

Operations that have used and disposed of hazardous materials

include: aircraft maintenance, aerospace ground equipment
(AGE) maintenance, vehicle maintenance, and petroleum-oil-
lubricant (POL) management and distribution. Varying

quantities of waste POL products, paints, thinners,
strippers, and solvents have been generated and disposed of
by these activities.

Interviews with 30 Base personnel and the field surveys
resulted in the identification of eleven (1l1) sites (see
Figure ES.1). Of this total, seven exhibit the potential for
contaminant presence and possible migration. The remaining
four sites pose no potential threat to human and
environmental receptors from either surface or ground water
contamination.

ES-1
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The following sites are potentially contaminated and require
further investigation.

Each of the potentially contaminated sites has been rated and
assigned a Hazard Assessment Score (HAS) utilizing the Air
Force Hazard Assessment Rating Methodology (HARM).

A short (Jiscussion of the rationales for including each site
along with its HAS follows:

Site No. 1 - Fire Training Area (FTA) at the Sewage Treatment
Bed (HAS -~ 67)

Prior to 1985, fire training was conducted extensively at
this site using Base generated liquid waste and/or JP-4 as
fuel.

Site No. 2 - Fire Training Area (FTA) at the Army National
Guard Helicopter Parking Apron (HAS - 69)

Prior to 1978, fire training was conducted extensively at
this site. The fuel used was liquid waste from the Base
and/or JP-~4 fuel.

Site No. 3 - QOil/Water Separator at 110/119th TCF Vehicle
Maintenance Area, Building 100 (HAS - 56)

Stress vegetation was observed downgradient from the overflow
line of the oil/water (o/w) separator. In addition,
interviewees reported a waste o0il discharge of at least 200
gallons while the o/w separator effluent line was broken when
a communication cable was being installed.

Site No. 4 - QOil/Water Separators at AGE Shop, Building 126
(HAS - 56)

0il stained soil and stress vegetation was observed in a
drainage swale directly adjacent to the twin oil/water (o/w)
separators. In addition, surface contamination was observed
about 200 feet downgradient from the separators.

Site No. 5 - Base Landfill Adjacent to Main Storage Facility
(HAS - 44)

A past Base landfill of approximately 2 acres in areal extent
was closed out and covered with clay soil. It was used from
1956 to 1968. Non-licquid waste items including general
garbage, empty paint cans, and other non-toxic items were
reported to be disposed there. Numerous Base interviewees
stated that no toxic chemicals were disposed of in the
landfill.




Site No. 6 - Main POL Facility (HAS - 73)

Three major past JP-4 spills have been reported to have
occurred within the main POL area. The volumes of JP-4
released into the environment were approximately 5,000
gallons, 2,000 gallons and in excess of 30,000 gallons.

Site No. 7 - 0Qil/Water Separator at Vehicle Maintenance,
Building 246 (HAS-56)

There are confirmed reports of past liquid waste release into
the storm sewer drainage from the Building 246 o/w separator.

The following sites do not pose a potential threat to health
or environment, do not justify applying the USAF HARM, and
are not considered to be candidates for further IRP
investigations:

Site No. 8 - JP-4 Spills at Aircraft Parking Apron and
Intermediate POL.

Site No. 9 - Buried Scrap Metal at the McGhee-Tyson
ANGB Baseball Field.

Site No. 10 - Fire Training Area (FTA) Adjacent to
Taxiway.

Site No. 11 - Base Landfill Adjacent to Building 260
Incinerator.

A detailed description of these sites is included in Section
IV of this PA report, along with the rationale for the "No
Further Action" decision.

CONCLUSIONS/RECOMMENDATIONS

It has been concluded that there exists a potential for
contaminant migration at seven of the 11 identified sites.
Initiation of further IRP investigations are recommended for
these seven sites. The primary objectives of subsequent
investigations are:

1. To determine the presence or absence of contaminants;
and, if present

2. To identify and quantify contaminants, determine their
extent and rate of migration, their impact on soils,
surface water, groundwater, and potential human and/or
environmental receptors.
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It has been concluded that the four remaining (unrated) sites
do not pose a potential threat to either human health or the
environment. No further IRP investigations are recommended
for these four sites. Decision Documents, supporting the "No
Further Action" alternative, will be prepared under separate
cover.
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I.

INTRODUCTION

A.

Background

The 134th Air Refueling Group (ARG) is located at the
McGhee-Tyson Air National Guard Base (ANGB), McGhee-
Tyson Municipal Airport (MAP), Knoxville, TN [herein-
after referred to as the Base]. The Base has been
active at McGhee Tyson Airport since 1958, and, over the
years a variety of military aircraft have been located
and serviced there. Both the past and current
operations required the use of hazardous materials. The
disposal of these hazardous materials should be
evaluated for potential contamination.

The Department of Defense (DoD) Installation Restoration
Program (IRP) is a comprehensive program designed to:

o Identify and fully evaluate suspected problems
associated with past hazardous waste disposal
and/or spill sites on DoD installations, and

o} Control hazards to human health, welfare, and the
environment that may have resulted from these past
practices.

During June 1980, DoD issued a Defense Environmental
Quality Program Policy Memorandum (DEQPPM-80-6)
requiring identification of past hazardous waste
disposal sites on DoD installations. The policy was
issued in response to the Resource Conservation and
Recovery Act of 1976 (RCRA) and in anticipation of the
Comprehensive Environmental Response, Compensation, and
Liability Act of 1980 (CERCLA, Public law 96-510)
commonly known as "Superfund". In August of 1981, the
President delegated certain authority specified under
CERCLA to the Secretary of Defense via executive order
(EO 12316). As a result of EO 12316, DoD revised the
IRP by issuing DEQPPM 81-5, on December 1981, which
reissued and amplified all previous directives and
memoranda.

Although the DoD IRP and the USEPA Superfund prograns
were essentially the same, differences in the definition
of program phases and lines of authority resulted in
some confusion between DoD and state/federal regulatory
agencies. These difficulties were rectified via passage
of the Superfund Amendments and Reauthorization Act
(SARA, PL-99-499) of 1986. On 23 January 1987
Presidential Executive Order EO 12580 was issued. EO
12580 effectively revoked EO 12316 and implemented the
changes promulgated by SARA.




The most important changes affected by SARA included the
following:

o

Section 120 of SARA provides that federal
facilities, including those in DoD, are subject to
all provisions of CERCLA/SARA concerning site
assessment, evaluation under the National
Contingency Plan (NCP) [40CFR300], listing on the
National Priorities List (NPL), and
removal/remedial actions. DoD must therefore
comply with all the procedural and substantive
requirements (guidelines, rules, regulations, and
criteria) promulgated by the USEPA under Superfund
authority.

Section 211 of SARA also provides continuing
statutory authority for DoD to conduct its
Installation Restoration program (IRP) as part of
the Defense Environmental Restoration Program
(DERP) . This was accomplished by adding chapter
160, sections 2701-2707 to Title 10 United States
Code (10 USC 160).

SARA also stipulated that terminology used to
describe or otherwise identify actions carried out
under the IRP shall be substantially the same as
the terminology of the regulations and guidelines
issued by the USEPA under their Superfund
authority.

As a result of SARA, the operational activities of
the IRP are currently defined and described as
follows:

Preliminary Assessment (PA)

A records search designed to idasntify and evaluate
past disposal and/or spill sites which might pose a
potential and/or actual hazard to public health,
welfare, or the environment.

Site Investigation/ Remedial Investigation/
Feasibility Study (SI/RI/FS)

The Site Investigation consists of field activities
designed to confirm the presence or absence of
contamination at the potential sites identified in
the PA. The Remedial Investigation consists of
field activities designed to quantify and identify
the potential contaminant, the extent of the
contaminant plume, and the pathways of contaminant
migration.

I-2
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If applicable, a public health evaluation is performed
to analyze the collected data. Field tests are required
which may necessitate the installation of monitoring
wells or the collection and analysis of water, soil
and/or sediment samples. Careful documentation and
gquality control procedures, in accordance with
CERCLA/SARA guidelines, ensure the validity of data.
Hydrogeologic studies are conducted to determine the
underlying strata, groundwater flow rates, and direction
of contaminant migration. The findings from these
studies result in the selection of one or more of the
following options:

o No Further Action - Investigations do not indicate
harmful levels of contamination and do not pose a
significant threat to human health or the
environment. The site does not warrant further IRP
action and a Decision Document (DD) will be
prepared to close out the site.

o Long-Term Monitoring - Evaluations do not detect
sufficient contamination to justify costly remedial
actions. Long-Term monitoring may be recommended
to detect the possibility of future problems.

o Feasibility Study - 1Investigation confirms the
presence of contamination that may pose a threat to
human health and/or the environment, and some sort
of remedial action is indicated. The Feasibility
Study is therefore designed and developed to
identify and select the most appropriate remedial
action. The FS may include individual sites,
groups of sites, or all sites on an installation.
Remedial alternatives are chosen according to
engineering and cost feasibility, state/federal
regulatory requirements, public health effects, and
environmental impacts. The end result of the FS is
the selection of the most appropriate remedial
action by the ANG with concurrence by state and/or
federal regulatory agencies.

Remedial Design/Remedial Action (RD/RA) - The RD
involves formulation and approval of the engineering
designs required to implement the selected remedial
action. The RA is the actual implementation of the
remedial alternative. It refers to the accomplishment
of measures to eliminate the hazard; or, at a minimunm,
reduce it to an acceptable limit. Covering a landfill
with an impermeable cap, pumping and treating
contaminated groundwater, installing a new water
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distribution system, and in situ biodegradation of
contaminated soils are examples of remedial measures
that might be selected. In some cases, after the
remedial actions have been completed, a 1long-term
monitoring system may be installed as a precautionary
measure to detect any contaminant migration or to
document the efficiency of remediation.

Intermediate Action Alternatives - At any point, it may
be determined that a former waste disposal site poses an
immediate threat to public health or the environment,
thus necessitating prompt removal of the contaminant.
Immediate action, such as limiting access to the site,
capping or removing contaminated soils and/or providing
an alternate water supply may suffice as effective
control measures. Sites requiring immediate removal
action maintain IRP status in order to determine the
need for additional remedial planning or long-term
monitoring. Removal measures or other appropriate
remedial actions may be implemented during any phase of
an IRP project.

PURPOSE

The purpose of this IRP Preliminary Assessment (PA)
Records Search is to identify and evaluate suspected
problems associated with past waste handling procedures,
disposal sites, and spill sites on the Base property.

The potential for migration of hazardous contaminants
was evaluated by visiting the Base, reviewing existing
environmental data, analyzing Base records concerning
the use and generation of hazardous materials, and
conducting interviews with present and past Base
personnel who had knowledge of past waste disposal
techniques and handling methods. Pertinent information
collected and analyzed as part of the PA included a
records search of the history of the Base; the local
geological, hydrogeological, and meteorological
conditions that might influence migration of
contaminants; and ecological settings that indicate
environmentally sensitive conditions.
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SCOPE

The scope of this Preliminary Assessment was limited to
the identification of sites at, or under primary control
of the Base and evaluation of potential receptors. The
PA included:

o an on-site visit during 11-15 April, 1988;

o) acquisition of records and information on hazardous
materials use and waste handling practices;

o acquisition of available geologic, hydrologic,

meteorologic, land wuse and zoning, critical
habitat, and related data from federal and
Tennessee state agencies;

o a review and analysis of all information obtained:;
and,
o preparation of a summary report to include

recommendations for further action.

The subcontractor effort was conducted by the following
Science & Technology, Inc. (SciTek) personnel: Mr.
James E. Hunt, Sr. Chemical Engineer; Mr. Jack D. Wheat,
Hydrogeologist; and Mr. Ray S. Clark,
Civil/Environmental Engineer. Resumes of Search Team
members are included in Appendix A. Lt. Col. M. C.
Washeleski and Mr. Sal Orochena of the Air National
Guard Support Center (ANGSC) are project officers for
this Base and participated in the overall assessment
during the week of the site visit.

The points of contact at the Base were SMSgt. David D.
Hill, Facilities Manager; and TSgt. Gaylon Burkhart,
Bioenvironmental Engineering Technician.

METHODOLOGY

Figure I.1 depicts a flow chart of the records search
methodology.

The Preliminary Assessment began with a site visit to
the McGhee-Tyson ANGB to identify all operations that
may have utilized hazardous materials or may have
generated hazardous waste. Past and present materials
handling procedures were evaluated by extensive
interviews with 30 past and present Base employees
familiar with the various operating procedures. These
interviews were also conducted to determine those areas
where waste materials (hazardous or non-hazardous) were
used, spilled, stored, disposed of, or released into the
environment.




Figure I.1
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A total of 30 personnel, with experience in all areas of
ANGB operations, were interviewed during the PA site
visit. Knowledge and experience with Base operations
averaged 21.3 years and ranged from five to 32 years.
Records contained in the Base files were collected and
reviewed to supplement the information obtained from
interviews. Eleven potential sites were identified. Of
that total, seven were Jjudged to be potentially
contaminated and in need of additional investigation.
The seven potentially contaminated sites were rated
using the Air Force Hazard Assessment Rating Methodology
(HARM) .

Detailed geological, hydrogeological, meteorological,
and environmental data for the area of study was also
obtained from the appropriate federal and state
agencies. A 1listing of federal and state agency
contacts is included as Appendix B.

After a detailed analysis of all the information
obtained, it was decided that seven of the eleven sites
are potentially contaminated with hazardous
materials/hazardous wastes, and that the potential for
contaminant migration exists. Under the IRP program,
when sufficient information is available, sites are
numerically scored using the Air Force Hazardous
Assessment Rating Methodology (HARM). A description of
HARM is presented in Appendix C. The seven potentially
contaminated sites were scored (Appendix D) and each was
recommended for further investigation.

The remaining four sites were judged to pose no threat
to either human health or the environment, and no
further IRP investigations are required. Decision
Documents, in support of this conclusion, are being
prepared, under separate cover, for the four (unrated)
sites.




II.

INSTALLATION DESCRIPTION

A.

Location

The McGhee-Tyson ANGB is located within Blount County,
Tennessee four miles northwest of Alcoa directly
adjacent to McGhee-Tyson Municipal Airport. Major
access routes include U. S. 129 (also known as New
Knoxville or Alcoa Highway) and Air Base Road. The Base
occupies 323 acres, has an approximate population of
1,300, including tenants, and is home to the 134th Air
Refueling Group, the 110/119th Tactical Flight Command,
and the 228th Air Force Communication Squadron. Figure
II.1 illustrates the 1location and boundaries of the
McGhee-Tyson ANGB.

Organization and History

The 134th Air Refueling Group is one of the youngest
flying units in the Air National Guard Program. This
unit obtained federal recognition on 15 December 1957,
officially taking over the base on 8 January 1958. The
134th Air Refueling Group consists of four squadrons:
134th Combat Support Sq., 134th Consolidated Aircraft
Maintenance Sq., 134th Resources Sq., 151st Air
Refueling Squadron, and the 134th USAF Clinic.

On 11 October 1958, ten months after the unit had
started, five pilots were placed on an Air Defense
Command (ADC) daylight readiness alert: a readiness
alert that has been estimated would take as long as two
years to achieve.

In January 1960 the first of what would prove to be many
conversions to different type aircraft took place when
the 134th switched from F-86D to F-86L. This conversion
was made smoothly and efficiently with no interruption
to the ADC Alert Commitment. Because of its outstanding
performance, the 134th was one of two Air Guard units in
the nation to receive the top interceptor in the world,
the 1400 mph plus F-104A Starfighter. On 1 January
1961, the Air Defense Command upgraded the unit from a
14 hour to a 24 hour around the clock commitment.

Due to the Berlin crisis, the unit was called to active
duty in Germany in November 1961. While stationed at
Ramstein Airbase, Germany, the squadron was deployed
briefly to Libya to train in the use of the Sidewinder
heat-seeking missile. The unit was also involved in a
NATO exchange program with the French Air Force, and set
an all-time record for the highest average flying time
per aircraft for jet fighters in any one month. In
August 1962, the 134th returned to State Status with the
F-104’s.
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The 134th’s role in Germany led to the painting "Watch
Over the Rhine" featuring a plane and a pilot from the
134th. It was the first painting ever to hang in the
Pentagon depicting the activities of the Air National
Guard.

Just two months after being released from active duty,
the 134th’s air refueling squadron (the 151st
Starfighters) was needed by the Air Force to contain the
threat from Cuba. The Cuban crisis brought still
another aircraft conversion by losing the F-104’s and
converting to the F-102’s. 1In just six months the 134th
became combat ready and passed an operational readiness
inspection in the F-102 aircraft. No one had ever done
it faster.

In April 1964 it was time for yet another aircraft
conversion, the fifth in less than seven years. The F-
102’s were replaced with the Boeing KC=-97G Aircraft.
Also, the Air Defense Command (ADC) was changed to the
Tactical Air Command (TAC). Having no previously
qualified KC-97 aircrews or maintenance personnel
assigned, this organization became the first KC-97
equipped unit to achieve operational status in just
eight months after receipt of the aircraft. The
previous "normal" conversion time was two years. In
addition to the usual pilot transition, the conversion
involved complete training of ground crew personnel,
combat ready flight engineers, and boom operators. The
KC-97’s represented the beginning of the Air Refueling
mission for the 134th Air Refueling Group.

After conversion to the KC-97, the unit participated in
numerous stateside, South East Asia, South American and
European deployments. The major commitment was an
"Operation Creek Party". Operation Creek Party provided
air refueling support to the U. S. Air Force, Europe
(USAFE). For ten years, starting in 1967, the 134th was
one of nine guard units which completed 70% of the air
refueling operations of the Air Force in Europe.
Operation Creek Party probably did more to introduce the
Air Guard’s capability to the members of the regular Air
Force than any other activity in the history of the
Guard.

Effective 1 July 1976, the unit was converted from TAC
to the Strategic Air Command (SAC) and assigned the KC-
135 aircraft. The 134th was the first Air Reserve
Forces Unit to convert to the KC-135 in a record six
months time. By 1982 the unit was completing another
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transition, this one being a modification of the KC-
135A. The turbo jet engines were replaced with turbo
fan engines which greatly improved operational
capabilities of the aircraft. The re-engined aircraft
was redesignated the KC-135E.

Not only has the 134th distinguished itself with six
different types of tactical aircraft, but it has also
operated five different types of suprort aircraft. This
unit has flown over 78,000 hours of accident free
operations for over 27 years. The 134th has also off-
loaded more than 155 million pounds of fuel during more
than 70,000 in-flight refueling hookups. The 134th
received the USAF Outstanding Unit Award for meritorious
achievement for five periods: 1 July 1966 to 30 June
1968; 1 July 1973 to 30 June 1975; 1 July 1975 to 30
June 1976; 1 July 1981 to 30 June 1983 and 1 July 1983
to 30 June 1985.

In addition, the 134th has won the following awards and
citations: Tennessee National Guard Commendation
(1962), Air National Guard Meritorious Service Award (19
July 1977), eight USAF Flying Safety Awards, Tennessee
National Guard Distinguished Unit Commendation (1979
and the Air Force Association Outstanding Air National
Guard Unit of the Year Award for 1982.

In addition to its primary mission, the 134th Air
Refueling Group supports the Air National Guard
Professional Military Education Center, which consists
of the Noncommissioned Officers Academy, Leadership
School, and the Academy of Military Science. It also
supports the 119th Tactical Control Flight, the 110th
Tactical Contrcl Flight, the 228th Combat Information
Systems Squadron (AFCC), and the 572nd Air Force Band.
Furthermore, by May 1978 the Army Aviation Support Group
No. 2 was also a tenant of the Air National Guard after
relocating on Guard property. The total population of
the 134th and its tenant urits is approximately 1300
personnel.
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III. ENVIRONMENTAL SETTING

Meteorology

The following climatological data was obtained from the
Soil Survey of Blount County, Tennessee; the National
Oceanic and Atmospheric Administration (1983); and from
Local Climatological Data: Narrative Climatological
Summary; Knoxville, TN.

Blount County has a humid-temperate climate. The
average annual temperature is nearly 60 OF. Winters are
generally moderate with short term periods of cold
weather in which temperatures frequently drop below 20
OF. Summers are usually hot with maximum temperatures
exceeding 90 °©F. Due to tha mountains, great
temperature changes are infrequent.

The average annual precipitation is approximately 46
inches with a net annual precipitation of 35 inches. A
cumulative total »f 12 inches of snow usually falls

annually. Althouyh the precipiation is fairly well
distributed throughout the year, it is slightly greater
in the wintertime. The periods of 1lowest rainfall

during a 24 hour period usually occur in the Fall. The
maximum amounts of rainfall over a 24 hour period occur
during Spring and Summer thunderstorms. The winds are
relatively light except during heavy thunderstorms.

Geologv

The McGhee-Tyson ANGB is located within the Vvalley and
Ridge physiographic province of eastern Tennessee. The
Valley and Ridge is bordered by the Cumberland Plateau
physiographic province to the west and the Blue Ridge
Mountains physiographic province to the east. The
Valley and Ridge is a continuous physiographic province
which trends northeast - southwest from northern Georgia
and Alabama to New York state. Areal distribution of
the Valley and Ridge in relation to the McGhee-Tyson
ANGB is illustrated in Figure II1.1l.

Surface topography throughout the Valley and Ridge
province is a series of northeast - southwest trending
ridges and valleys. These geographic features are the
result of the differential weathering of outcropping
surface formations. Topographic relief is quite
significant with local relief frequently exceeding 400
feet. Mean sea level elevations within the vicinity of
the Base range from a maximum elevation of 1395 feet to
a minimum pool elevation of 813 feet along the Tennessee
River.
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The Valley and Ridge stratigraphy of eastern Tennessee
was deposited within the Appalachian Geosynclinal Basin.
Valley and Ridge formations are sedimentary sequence
which consists of 1limestones, dolomites, shales and
sandstones. These units, which were deposited in
ascending stratigraphic sequence, range in age from
lower Cambrian to upper Silurian. The Valley and Ridge
stratigraphy including formation stratigraphic sequence,
formation 1lithology, and formation thickness is
illustrated in Table III.1.

The gently dipping stratas of the Appalachian Basin were
transformed into the complex structural geology of the
Valley and Ridge province by the Appalachian Orogeny.
During the Pennsylvanian and Permian ages of geologic
time, the mountain building uplift of the Appalachian
Orogeny exerted a compressional force to the northwest
in which previous undisturbed Appalachian Basin
formations were transformed into folded, faulted and
highly deformed geological units.

Structural folds are numerous throughout the entire
Valley and Ridge province. The most common types of
Valley and Ridge folds are anticlinal and synclinal
structures. Anticlinal folds are structural highs while
synclinal folds are structural lows. However, because
of the differential weathering of outcropping
formations, Valley and Ridge surface topography does not
reflect the underlying subsurface structure. Anticlinal
and synclinal folds range in size from a few inches to

tens of miles. The axial plane of large folds trend
northeast - southwest while small folds are haphazardly
oriented. Both anticlinal and synclinal folds

throughout the Valley and Ridge province plunge in a
random inconsistent direction.

The intensity of structural folding and deformation is
related to the presence of faults and/or the individual
formation lithology. Valley and Ridge folding has been
observed to be the most intense within fault zones.
Structural folds, which are associated with faults or
fault zones include steeply dipping or frequently
overturned anticlines and synclines. Structural dips
ranging from 70 degrees to vertical have been observed
in structural folds associated with faults. The
intensity of anticlinal and synclinal folds is also
affected by the individual formation lithology. Shales,
which react to compressional stress as a plastic
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Valley and Ridge Stratigraphic

Source: Hershey, 1973 Formations On and In The Vicinity
0f McGhee-Tyson ANGB
Age Nome Choaracter Thickness
(inleet)
SILURIAN CLINCH SANDSTONE Sandstone, quartzose, with some grit conglomerate. cross bedded. white 200 feet
excep! where iron stoined preserved
3 SEQUATCHIE FORMATION Mudstone. siltsione and shole. groyish-red. ond silly limestone, groy. 450
o
x3
au (&) MARTINSBURG Shale and siltstone, sandy, calcareous, gray 1o greenish-gray, and limesione, 700+ +
% 8 SHALE argilloceous, groy. fossiliterous.
BAYS Mudstones, silty. groyish-red: some with mud crocks: colcareous in upper 700
FORMATION portl; with two thin zones ol metabentonite in upper port.
MOCCASIN Mudstones, colcareous, groyish.red. greenish.gray; with shrinkoge crocks, 950
FORMATION mudcracks, ostracod zones; with thick zones of fossiliferous groy limestones:
with two thin metabentonites in upper port.
Z a
- S OTTOSEE SHALE Shole, silistone, some sondsione, ond marble: sholes ond siltstones are 700-2000
O 2 brown. brownish gray, medium 1o dork groy, fossiliferous, colcoreous:
S o limestones ore orgilioceous to pure, groy. morble is pink ond grayish red.
o) <
la) (4]
o :(’ CHAPMAN RIDGE Sondstone, calcareous and calcorenite, arenaceous, fossiliferous, cross- up to
o H (TELLICO} bedded. dark.greenish-groy 1o reddish-brown: with some shole interbeds 900
u_,.l : SANDSTONE similor to those of the Ottosee, ond some beds of marble.
(]
o T
Q v HOLSTON Morble, colcarenite, fine. 1o coorse.groined, shades of groy. pink, red: thick- vp to
9 4
3 LIMESTONE bedded: with some interbeds of nodular groy limestone. fossiliferoue 525
LENOIR Limestone, argilloceous or silty, groy. weo‘hers nodulor or cobbly, 120-600
LIMESTONE fossililerous: with sedimentory breccios ot bose.
o
MOSHEIM Limestone, ophonitic, groy, thick-bedded. with birdseyes up o
MEMBER 150
P-4 MASCOT Dolomite, finely crystalline. groy, some groyish.red. lominated or motiled, 650
< DOLOMITE with stromotolites: with some ophanitic gray limestone: with unconformity ot
Q top, with some chert,
>
o
0 a KINGSPORY Oolomite. very finely crystalline, light-gray. ond “recrystalline” dolomite, 300
g 8 FORMATION medium- fo coorse-crystolline, medium groy: limestone, ophonitic, gray; with
« 3 collapse breccias ond ossocialed spholerite deposits: with some chert.
w *
3 g LONGVIEW DOLOMITE of Oolomite. tine- 10 medium-ciystolline. light-gray: with limestone. aphanitic, 250.450
9 x Cottermole and Bridge groy. ond some "recrysiolline;” with obundant cher!.
CHEPULTEPEC DOLOMITE Dolomite, line-crystalline. light-gray: with prominent calcareous sandstone ot 725-880
bose: cherty.

Table II1.1,
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Valley and Ridge Stratigraphic Formations

Source: Hershey, 1973 On and In The Vicinity of The McGhee-
Tyson ANGB
Age Nome Chorocter Thickness
{intee)
a
a 3 Oglomite, mediym- to coarse-crystalline, dack-gray, asphaltic, thick-bedded.
> z9 COPPER RIDGE with siromatolite bicherms, thin sondstones. lower part, upper port is light- 900-1100
< 0 to medium-gray dolomite and generally not as thick bedded. cherty, with
= ocliles, cryptozoans preserved in residuum.
o
3 MAYNARDVILLE Lower member, limestone, ribboned or motiled: with stromatolites. oolites, 180-400
o LIMESTONE intraclasts; upper member, straticulate dolomite and thick-bedded dork-groy
o non-cherly dolomite.
w
a
% NOLICHUCKY Shql?. dorh-gwy,' grayish-red. olive-green, calcareous. and limesiones, 600-1400
SHALE qoll'lc, intraclostic; with some stromatolites, some thin-bedded and
- fine-grained.
2
o
«®
o MARYVILLE Limestone, ophanitic to fine-crystalline, medium- to medium-dork-gray: some 250-700
3 LIMESTONE with oolites. intraclasts, generally thick-bedded.
2 2
<
- ¢ v
o ; ROGERSVILLE Shale, 'igh':g'eeﬂiSHQIOV. pale-olive with o few beds of silistone, flimestone 100-32%5
g 8 SHALE ond dolomite.
S
(8]
w RUTLEDGE Limestone, gray. some argillaceous. motiled. some ribboned or bonded. in trs.
-4 LIMESTONE i i i ih i 5325
2 NI places with dolomite ot the top; in ploces with interbeds of shole.
o
>3
PUMPKIN Shole ond silistone, reddish-brown 1o groyish.red, greenish.groy ond 100750
VALLEY SHALE olive-groy: with thin sandstones, limestones and dolomites in some places.
450+ .
= :g:::A So'ndnone‘ s'ilutone ond shale: some rippled, generally with on abundonce of 15004 ;
< TION primary :'edumemofy {eotures; groy, brown, oronge, yeliow, greenish groy tavlted
g and grayish red. ot base.
2
8 :)ZAlg:MYE tdentified by Cattermole from Saprolite in eastern Knox County: soprolite is

reddish-brown 1o greenish-groy cloy. siliceous, with banded chert.

Table II1.1. Continued
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substance, are compressed with slight resistance into
steeply dipping folds. In contrast carbonates, which
are highly resistant to compressional stress, develop
broad open folds. When folded carbonates attain the
maximum resistance to compressional stress, the result
is the development of faults, fractures, and
brecciation.

Low angle thrust faults are the most common type of
faults, which occur within the Valley and Ridge
province. Thrust faults develop when there is a plane
of breakage within a formation sequence, which results
from prolonged stress and compressional deformation.
Formations were moved to the northwest along southeast
dipping thrust fault planes in which formations of older
geologic age were displaced to overlie younger geologic
age formations. Movement or displacement of formations
ranges from a few inches to hundreds of miles. Thrust
fault exposures at the land surface illustrate a steeply
dipping fault plane which frequently exceeds 70 degrees.
However, this fault plane dip exposed in surface
outcrops will become gentle and frequently horizontal in
the subsurface.

Regional thrust faults which trend northeast - southwest
traverse the entire Valley and Ridge province. The
surface fault trace is gquite extensive, frequently
covering hundreds of miles. The surface exposed fault
may be a single exposed displacement or a fault zone
with a series of branching faults. Fault 2zones
associated with major thrust faults are the result of
prolonged compressional deformation which proceeded the
initial fault plane displacement.

The McGhee-Tyson ANGB 1is located between two major
Valley and Ridge thrust faults. These faults are the
Chestuee and Dumplin Valley overthrusts. The Base site
is located directly adjacent to the Chestuee overthrust
(Figure III.2). Surface stratigraphy at the Base as
described in the Geology of the Maryville Quadrangle
(Cattermole 1962) is the undifferentiated Knox group.
Structure within the Chestuee overthrust involves the
overriding of the Knox group upon the younger Ordovician
age Otassee shale and Chapman Ridge sandstone.
Structural deformation at the Base site could include
folding and possible fracturing and brecciation of the
Knox group.

As previously mentioned, the surface stratigraphy at the
Base underlying the soil and weathered overburden is the
undifferentiated Xnox group. Within his region the
individual Knox units e.g., Mascot, Kingsport, Longview,
Chepultepec and Copper Ridge have not been
differentiated as separate individual formations. Knox
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Source: Cattermole, 1962 Major Faults and Geologic Cross
Section For McGhee-Tyson ANGB
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Source: Cattermole, 1962 Legend For Figure 111.2. Geologic
Cross Section

“LEGEND"
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(178 S Ordovician Chapman Ridge sandstone
0] Ordovician Holston formation
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Figure III.2.
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lithology at the Base is a tan-gray finely crystalline
dolomite. Although normal Knox group thickness exceeds
2000 feet, there will bhe variations in Knox thickness at
the Base site as a result of the adjacent Chestuee
overthrust.

Soils

The United States Department of Agriculture (USDA) Soil
Conservation Service (SCS) has classified soils both on
and in the vicinity of the Base to occur within the
Dewey, Dunmore, Decator Association. Soils within this
association are quite deep as evidenced by scil borings,
reaching bedrock 50 to 100 feet below the land surface.
Individual soil types include clay, silty clay, and
silty clay loam. Estimated soil clay composition, which
is derived from mechanical sieve analysis, will increase
with depth. Weathered chert fragments randomly occur

throughout the entire soil profile. Soil permeability
as tested by the SCS to a maximum depth of 5 feet ranges
from 0.2 to 0.8 inches/hour. The soil pH has been

evaluated to range from 5.1 to 6.1.
Hydrogeology
Surface Water

Surface water within the Base complex is collected in a
series of manmade ditches, storm sewers, and drainage
swales. This surface water is discharged at the
southwest end of the Base at the main storm drain exit
adjacent to the Base sewage treatment facility. A small
portion of the Base surface drainage is discharged at
the northeast end of the Base through a series of
manmade ditches and drainage swales. Both Base surface
drainage routes discharge into the Lackey creek
watershed which is a tributary of the Tennessee River
(Figure III.3 and III.4). The Lackey Creek - Tennessee
River confluence is located approximately 3 miles
northwest of the Base boundary. Both the Tennessee
River and Lackey Creek have been impounded by the
Tennessee Valley Authority (TVA) Ft. Loudon Reservoir.
According to the Blount County Planning Commission, the
Base is within the 100 year flood plain.

The Base surface drainage, which discharges at the main
storm drain exit, was observed to sink, underground
directly adjacent to the southwest Base boundary. This
observation along with visible topographic sinkholes
illustrates that underground drainage may be more
prevalent at the Base than surface drainage. Base
surface water routes may predominately be an exit or
overflow route for excess surface water during periods
of heavy precipitation.
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Groundwater

The complex structural geology of the Valley and Ridge
province has a significant effect upon the hydrology of
Valley and Ridge formations. Structural uplift,
deformation, and thrust faulting affects groundwater
recharge, migration, and discharge. Valley and Ridge
thrust faults may be both a pathway and barrier to
groundwater migration. Groundwater migration occurs
throughout the majority of Valley and Ridge formations
by secondary fractured and brecciated permeability which
resulted from compressional deformation. Secondary
fractured permeability is enlarged in carbonate
formations by the solution of percolating surface water.
The reservoir capacity of individual aquifers is
controlled by the intensity of interconnecting
fractures. Primary intergranular porosity or confined
aquifers are not constituents of the Valley and Ridge
hydrology.

Valley and Ridge groundwater recharge and discharge
occurs as percolating surface water, which migrated
downgradient and discharges into the 1local streams

and/or resurgent springs. There are three types of
resurgent springs throughout the Valley and Ridge
Province. These springs include Depression springs,
Contact springs, and Tubular springs. Depression

springs flow when the land surface extends to the water
table. A contact spring occurs when water flows at the
land surface from a permeable formation at the outcrop
or contact of an underlying less permeable formation
that impedes the downward percolation of groundwater.
Tubular springs flow at the land surface from a large
opening or cavern in a permeable formation.

The principal Valley and Ridge aquifers both within the
boundaries and in the immediate vicinity of the Base are
the weathered soil overburden and the Knox dolomite.
Additional Valley and Ridge aquifers are not prevalent
within the immediate proximity of the Base boundaries.
The soil overburden, which is primarily composed of clay
and weathered chert fragments, is the shallow
groundwater reservoir for percolating surface water
derived from precipitation. Shallow groundwater
migration and discharge into the 1local streams is
limited by high so0il clay composition and 1low soil
permeability. Shallow groundwater, which is
occasionally used as a domestic water source,
infrequently occurs where chert fragments have become
concentrated within a distinct stratigraphic interval.
Saturated groundwater intervals also occur along the
soil-Knox interface.
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The USDA has concluded that the seasonal high ground
water table is deeper than 20 feet below the 1land
surface. Borings at the Base site, which were drilled
during the months of July and August, penetrated
moderately saturated groundwater at a depth of 29 feet
below ground surface. It was speculated by the
contracting geotechnical firm that the shallow water
table will vary with the amounts of seasonal
precipitation.

The Knox group, which underlies the weathered soil
overburden at the Base, is the most proficient aquifer
throughout the Valley and Ridge province. Groundwater
migration is controlled by a system of intricate and
interconnected fractured, secondary permeability. As
previously mentioned, the capacity of this fractured
permeability has been enlarged by the solution of
percolating groundwater. Typical Knox fine crystalline
dolomite contains very slight or no primary porosity or
permeability.

Potable water wells, which produce from the Knox aquifer
are drilled to depths ranging from 125-300 feet below
ground surface. Knox fractured permeability decreases
at depths greater than 300 feet as a result of the
sparry calcite infiltration of Knox brecciated
fractures. The majority of Knox water wells produce
from aquifers which range in depth from 200-250 feet
below ground surface. These Knox aquifers produce from
the previously described secondary porosity and
permeability (Figure III.5). The yield for Knox wells
in the vicinity of the Base ranges from 25 to 175 GPM.

The Knox aquifer is recharged by the overlying soil
overburden. Shallow groundwater, which is stored in the
soil overburden, percolates downward and saturates the
interconnecting Knox brecciated fractures. Topographic
evaluation of the entire Base illustrates that the
higher elevation within the Base boundaries may be an
area of Knox aquifer recharge.

The Chestuee thrust fault, which crops out 500 feet
northwest of the Base, has a significant effect upon the
Knox groundwater discharge. The Chestuee fault is the
surface contact of the Knox dolomite and Chapman Ridge
sandstone (Figure III.2). Knox groundwater at the Base
migrates to the northwest perpendicular to regional
strike. Migrating Knox groundwater upon contact with
the Chestuee fault is unable to penetrate the Chapman
Ridge sandstone. Since the Knox dolomite is more
permeable than the Chapman Ridge sandstone, the
migration of Knox groundwater at the Chestuee fault
changes direction to migrate southwest or northeast
parallel to regional strike. The migrating Knox
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groundwater discharges along the Chestuee fault as large
contact springs. Contact spring discharge rates as
evaluated by the USGS range from 300 to 1500 GPM. This
concept is quite evident by the large number of contact
springs which concentrate along the surface outcrop of
the Chestuee fault. Profitt Spring, which is located
2500 fe=2t southwest of the Base boundary, is the
probable discharge for Knox groundwater which underlies
the Base.

The water supply for the Base is municipal water
purchased from the City of Alcoa. The source for the
City of Alcoa municipal water is the Little River
approximately 4 miles northeast of the Base boundary.
Correspondence with numerous Base interviewees indicated
that throughout the Base history e.g., 1957 -Present, no
water wells have been drilled and are producing within
the Base boundaries.

Correspondence with the Tennessee Department of Health
and Environment Division of Groundwater Resources and
the City of Alcoa Department of Utilities has indicated
that the majority of residential population surrounding
the Base use municipal water purchased from the City of
Alcoa as a domestic water source. Figure 1III.6
illustrates the domestic water wells within a 3 mile
radius of the Base. As illustrated in Figure I1I.6, the
water well most adjacent ¢to the Base is 1located
approximately 0.5 mile northwest of the Base boundary.

As previously mentioned, snallow groundwater, which is
stored in the so0il overburden, will recharge the
underlying Knox aquifer rather than discharge into the
local streams. Xnox groundwater, which migrates through
a system of interconnected fractured permeability, will
be a direct conduit to resurgent springs, potable water
wells, or additional 2zones of discharge. Also,
groundwater movement through a fractured permeability
will migrate at a faster rate and will not be filtered
or diluted from pollutants to the same degree as
groundwater movement through primary porosity or
peimeability. With the 1limited use of potable water
wells as a domestic water source directly adjacent to
the Base boundary, there is not a major threat to
potential receptors from potentially contaminated well
water.
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Source: U.S.G.S. 7.5 Minute Series Potable Water Well Locations
Louisville 1968 and Maryville 1979 Tennessee For McGhee-Tyson ANGB and
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Iv.

SITE EVALUATION

A.

Activity Review

The review of Base records plus interviews with present
and former Base personnel identified specific operations
in which the majority of hazardous materials and/or
hazardous wastes are used, stored, processed and
disposed. Table 1IV.1 summarizes the major operations
associated with each activity. If an item is not listed
in the table on a best-estimated basis, that activity or
operation produces negligible (estimated less than five
gallons per year) waste requiring disposal.

Table IV.2 summarizes the hazardous materials and/or
hazardous wastes which are used, stored, or disposed of
by the Army Air National Guard.

The building numbers and building identification for
individual facilities throughout the Base are shown in
Table IV.3.

Data for all underground storage tanks (USTs) are
summarized in appendix H, as Tables H.1l and H.2. The
location of each UST and oil/water (o/w) separator is
presented in Figure IV.1.

The 1liquid fuel system at McGhee-Tyson ANGB receives,
stores, and dispenses JP-4 Jjet fuel as well as the
normal motor fuels and heating oil.

JP-4 is the principal fuel handled by the Base; and,
because of its mission the fuel is handled in very large
quantities. The JP-4 is used for refueling jet aircraft
operating out of the Base as well as its main task to
load the KC-135 tanker aircraft for aerial refueling
operations. JP-4 is also used in maintenance work.

The POL facility receives JP-4 by commercial tank trucks
in the main POL area where it is stored in three above
ground tanks. JP-4 is then transferred to two
underground tanks in the intermediate POL storage area.
Fuel is pumped from the intermediate POL storage area to
the aircraft loading header. An underground defueling
receiving tank collects excess fuel which is returned to
the intermediate storage area for reuse.

Because of an excellent filtering and dewatering system,

the off-spec JP-4 tank is not used (it is filled with
water) and excess fuel is continuously reclaimed.
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TABLE 1V.2. HAZARDOUS MATERIALS/HAZARDOUS WASTE

SUMMARY ARMY NATIONAL GUARD

Building Hazardous Materials/ Estimated
Hazardous Waste Max imum
Quantity
(Gal/Year)
Army PD~680 200
Helicopter
Hangar Thinners 6
Hydraulic Fluid 72
NAcetone 6
Naptha 12
MEK 6
JP-~4 120,000
Denatured Alcohol 2
0il 6
Potassium Hydroxide 3
Safety Kleen Solvent 220

ACRONYMS :

DRMO - Disposed of through DRMO,
PROC - Disposed of in process.
CONTR - Disposed of by contractor.
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TABLE 1IV.3 TN ANG BUILDING

NUMBER AND IDENTIFICATION

BLDG. DESCRIPTION
2 Flag Pole

13 Sanitary Latrine

15 Outdoor Rec. Pavillion
100 Readiness (Alert) Crew Quarters

100 110th/119th Squadrons AGE/Comm. Maint. (RADAR)
101 Wpn. Syst. Maint. and Mgt. facility
102 Squadron Operations/Comm
102 110/119th Sgquadron: AGE Shop/Corrosion Control/Air Cond./

Refrigeration

110 Avionics Shop

111 Upper Hangar: Fuel Syst., Electrical Shop, Pneudraulics Shop,

Wheel and Tire Shop/Repair and Reclamation

113 Alert Hangar: Corrosion Control, Metal Processing, Machine
Shop, Sheet Metal Shop, Periodic Maint. Dock

120 Fire Station

123 Petrol. Oper.

124 Sewage Treat. and Disp.

125 Water Pump Sta.

126 Shop: AGE, Engine Inspection and Repair
127 Sewage Treat. and Disp.

128 Oper. Stor.: Jet Fuel (Main POL)

130 Oper. Stor.: Diesel (Main POL)

131 Pump Sta.: Liquid Fuel (Main POL)

132 Pump Sta.: Liquid Fuel (Main POL)

133 Load/Unload Platform

134 Headquarters

135 Non-Destruction Inspection (NDI) Lab
140 Disaster Preparedness Building

150 Pump Sta.: Liquid Fuel (Intermediate POL)
200 PMEC Admin.

202 Academic Lecture Hall

204 Dining Hall

205 Dormitory, Visiting Airmen Qrtrs. (VAQ)
206 Dormitory, VAQ

207 Open Mess (Armed Forces Club)
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BLDG.

208
209
210
213
214
215
221
222
223
225
226
229
231
232
240
241
243
245
246
247
248
250
251
252
254
256
257
260
261
262
263
300
301
302
303

TABLE IV.3 (CONTINUED)

DESCRIPTION

Security Police Operations

Gym

Warehouse: Base Supply and Equipment
Theatre

Tech. Training Classroom

Library

Base Exchange

Academic Lecture Hall

Visiting Officer Qrtrs.

Visiting Officer Qrtrs.

Chapel

Incinerator

Ant. Spt. Structure

Aircom Radio Relay

Warehouse: Base Supply and Equip.
Warehouse: Mobility Supply and Equip.
Ammo Whse.

Hazardous Storage, Base

Vehicle maint. Shops (Motor Pool)
Entomology

Vehicle Service Rack

Vehicle Maint. Shop

Load/Unload Platform

Vehicle Fuel Sta.: Mogas

Shop: Refuel Vehicles

Vehicle Maint.

Load/Unload Platform

Incinerator Building

Hazardous Materials Storage, Base
228th AFCC Sguadron: Vehicle Maint., A/SE Storage Facility
228th Communications/Radio Maint.
Clinic/Bioenvironmental Engineering
Family Housing, Single

Family Housing, Duplex

Family housing, Duplex
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TABLE IV.3 (CONTINUED)

Shed: Supply and Equipment

Civil Engineering/Entomology

Jet Engine Test Stand

Liqguid Oxygen Storage

BLDG. DESCRIPTION
305 Water Pump Sta.
307 Main Gate
308
310 Water Tank Storage
320
1799 Small Arms Range
2115
2120
7508 Ballfield
7530 Tennis Courts
7539 Basketball Court
7540 Track




Source: McGhee-Tyson
ANGB Civil Engineering
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Data for the above ground tanks are summarized in Table
H.3. The main POL JP-4 storage tanks are located in a
diked tank farm with state-of-the-art spill protection.
Two small above ground JP-4 tanks are located in the
110th/119th area, Building 100.

Disposal/Spill Site 1Identijification, Evaluation, and
Hazard Assessment

Interviews with 30 Base personnel and subsequent site
visits identified a total of eleven potential sites. Of
this total, seven are potentially contaminated sites
resulting from past Base actions. The seven potentially
contaminated sites were rated by application of the USAF
HARM (Appendix C). Each of these seven sites is
recommended for further investigation. Copies of the
completed HARM forms and an explanation of the factor
rating criteria used for site scoring are contained in
Appendix D. The remaining four (unrated) sites do not
pose a threat to either human health or the environment
and "No Further Action" is recommended. Locations for
the seven rated and four unrated sites are provided on
Figure 1IV.2.

The potential exists for contaminant migration at each
of the 7 rated sites. Since the Base drainage is
primarily wunderground, gSroundwater migration is the
primary pathway for contaminant migration. With the
shallow groundwater recharging the deeper Knox aquifer,
potentially contaminated shallow groundwater would be a
threat to receptors through groundwater discharge at
resurgent springs. Sites 1-7 could be a threat to
shallow groundwater if potentially hazardous released
materials from each of these sites were to migrate
downward into the shallow water table.

Surface water migration is only a mode of transport for
migrating contaminants during periods of heavy
precipitation in which surface water not absorbed in the
shallow groundwater is transported off Base by flash
flooding or excess surface water runoff. Sites No. 3,
4, and 7, which involve visible surface contaminants,
and/or reported release into the storm drain, have
potential to contaminate Base surface drainage and the
Lackey Creek watershed during periods of precipitation.
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The following sub-sections provide detailed descriptions
of the rated and unrated sites.

Rated Sites:

Site No. 1 - Fire Training Area (FTA) at the Sewage
Treatment Bed (HAS-67)

Base fire training exercises prior to 1985 were
conducted primarily at two locations on Base property:
(1) at the northwest corner of the present Base Sewage
Treatment Plant (Site No. 1) and, (2) at the present
Army National Guard Helicopter Parking Apron (Site No.
2). Site No. 1 location in relation to the Base Sewage
Treatment Facility and other Base facilities |is
illustrated in Figure 1IV.2.

Base interviewees indicated that Site No. 1 was used for
fire training exercises from 1957 to 1984. Base fire
training exercises were conducted up to four times per
year using up to 300 gallons per exercise. They also
indicated that this site was used extensively from 1957-

1968. The fuel mixture was primarily JP-4 with some
waste o0il and small amounts of cleaning solvents
generated by Base facilities. This fuel mixture was

ignited on a water curtain without an underlying
retaining liner.

Site No. 1 was observed to be a circular area
approximately 30 to 50 feet in diameter with a central
concrete structure used as a burning aircraft simulator.
An on-site visit revealed no stress vegetation or
migrating surface contaminants.

Up to 20% of the JP-4 and liquid waste utilized during
the exercises had potential to migrate downward and
contaminate soil or groundwater. Although small volumes
of pollutants could contaminate soil during individual
fire training exercises a relatively 1large volume of
pollutants had potential to accumulate in the soil
overburden or shallow groundwater during the extended
period of use.

Sxte No. 2 ~Fire Training Area (FTA) at the A;mx

a na uard Helicopt king Apron

Site No. 2 was used in addition to site No. 1 as a
location for Base fire training exercises from 1968 to
1978. Site No. 2 in relation to the Helicopter Parking
Apron and other Base facilities is illustrated in Figure
Iv.2. Like site No. 1, the fuel used during fire
training exercises was primarily JP-4 along with some
waste o0il and small amounts of cleaning solvents
generated by Base facilities. Base interviewees
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indicated that site No. 2 was utilized up to four times
per year and burned up to 300 gallons of fuel per
exercise. These burns were made upon a water curtain
without a retaining liner.

As a result of the construction of the Army Helicopter
Parking Apron, visual observation of the original site
No. 2 FTA was impossible. Interviews with Army Aviation
personnel indicated that 6 to 8 feet of fill dirt was
placed over the original site during the Helicopter
Parking Apron construction. Visual observation of Base
archive photographs illustrated a circular area possibly
50 feet in diameter which contained a small airplane
used as a burning aircraft simulator.

Base archive photographs also illustrated several drums
adjacent to the FTA possibly containing fuel to be
burned during fire training exercises.

Like site No. 1, site No. 2 was assessed a HAS score
because up to 20% of JP-4 fuel and liquid waste utilized
during fire training exercises has potential to migrate
downward and contaminate soil and/or shallow
groundwater. Because of the relatively large volume of
fuel utilized during each fire training exercise it is
possible that surface pollutants have migrated into the
soil overburden and shallow groundwater.

Site No. 3 - Qil/Water Separator at 110/119th TCF
Vehicle Maintenance Area, Bujlding 100 (HAS-56)

A release of liquid waste containing waste oil and small
amounts of cleaning solvents occurred on the northwest
side of Building 100 (110/119th TCF) in 1986, when the
water outflow line from the oil/water (o/w) separator
was apparently broken while a ditch was being excavated
to bury a communication cable. The location and areal
extent of site No. 3 in relation to Building 100 and
other Base facilities is illustrated in Figure 1IV.2.

The 1liquid waste release was discovered when the o/w
separator’s 550 gallon waste o0il holding tank was found
to be empty during a routine check. A follow-up
excavation by Base Civil Engineering found the sewer
line to be broken and that oil had migrated along the
outflow line about 60 feet from the o/w separator.
Interviewees estimated that a minimum of 200 gallons of
liquid waste were released before they had replaced the
line.

IV-16




In addition, during the on-site inspection, stress
vegetation was observed about 100 feet downgradient from
the separator overflow 1line. This area of stress
vegetation was about 10 feet wide and 20 feet long. The
stress vegetation was either the result of overflow or
overloading of the o/w separator.

Site No. 3 was assessed a HAS score because of the
migration of potential contaminants, as observed in the
on-site stress vegetation, and the presence of liquid
waste discovered when the effluent line was excavated.

The threat to potential receptors has been mitigated by
replacement of the outflow line with new polyethylene
pipe.

There is potential for liquid waste to migrate downward
from the overflow pipe and potentially contaminate soil
and/or shallow groundwater.

Site No. 4 - Oil/Water Separators at AGE Shop, Building
126 (HAS-56)

The source of potential contamination at site No. 4 is a
past release of not more than 500 gallons of 1liquid
waste containing waste oils and small amounts of
cleaning solvents from twin oil/water (o/w) separators
at the south corner of building No. 126 "AGE Shop".
Both o/w separators share a common 550 gallon waste oil
holding tank. Water discharges to a field bed 200 feet
downgradient from the south corner of Building No. 126.
The areal extent of Site No. 4 in relation to building
No. 126 and other Base facilities is illustrated in
Figure IV.2. An on-site inspection revealed two areas
of liquid waste migration:

(1) The drainage swale directly adjacent to the o/w
separators and

(2) The area adjacent to the field bed distribution
boxes.

Liquid waste migration along the drainage swale directly
adjacent to the o/w separators was observed to be an
area of heavily oil-stained soil and stress vegetation
(dead grass) approximately 4 feet wide and 20 feet long.
The source of contaminant migration may be a past
discharge from the o/w separator overflow line.

Liquid waste migration adjacent to the field bed
distribution boxes was observed to be an area of heavily
oil-stained soil and stressed vegetation 12 feet wide
and 50 feet long. The soil adjacent to the distribution
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boxes was more heavily oil-stained with a stronger
petroleum odor than soil along the previously described
drainage swale. This liquid waste release may have been
the result of a leaking distribution box cover 1lid.

Interviewees indicated that both releases of 1liquid
waste may be the result of a larger liquid volume inflow
than was specified in the original o/w separator design.
Additional inflow may be the result of surface water
derived from the construction of additional asphalt pads
and storm drains.

Site No. 4 was assessed a HAS score because of the
release and migration of surface contaminants. There is
potential for pollutants to migrate downward and
contaminate the so0oil overburden and/or shallow
groundwater.

Site No. 5 - Base Landfill Adjacent to Main POL Storage
Eacilitg (HAS-44)

A past Base landfill is located due south of the main
POL storage facility. The areal location for site no. 5
in relation to the main POL and other Base facilities is
illustrated in Figure IV.2. This Base landfill was used
as a Base solid waste disposal site from 1956 to 1968.
Solid waste items which were disposed of included
general garbage, empty paint cans, used vehicle and
aircraft parts, and used electrical wiring. Numerous
Base interviewees indicated that liquid wastes including
waste o0il, solvents, toxic chemicals, etc. were not
disposed of at this site.

Base interviewees estimated that the 1landfill areal
extent was approximately 2 acres. Solid waste disposal
procedures included the excavation of individual
trenches approximately 12 feet wide, 40 feet long, and 6
feet deep. Solid waste, which was placed in these
excavated trenches, was burned to reduce the overall
wast2 volume. After the waste was burned, the excavated
trench, containing burned solid waste residuals, was
backfilled with previously excavated soil. No leachite
or other lining agent was used to prevent the downward
migration of potential contaminants.

The solid waste items which Base interviewees reported
were disposed of at the landfill site do not pose a
threat to human health or potential receptors. However,
this site was assessed a HAS score because there are no
documented waste disposal records and the site was used
over a 12 year period. There is a possibility that
unknown potentially hazardous materials were disposed of
in this landfill that could cause a potential threat to
receptors. If potential contaminants are leaching from
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the buried landfill waste, there is a possibility that
the so0il overburden or shallow groundwater may become
contaminated.

Site No. 6 - Main POL Facility (HAS 73)

Base interviewees reported the occurrence of three major
past JP-4 spills at the main POL facility. The location
of the main POL in relation to other Base facilities is
illustrated in Figure IV.2. These past JP-4 spills were
reported to have occurred in 1980, 1976, and the early
1960’s.

In 1980, a 5,000 gallon JP-4 Tanker Truck waiting to
unload into the Main POL storage tanks accidently
overturned at the fuel loading railroad spur (see Figure
IV.2) within the main POL facility. As a result of the
accident, the tanker’s entire contents (5000 gal of JP-
4) was released into the environment. No absorbent or
other remediation was initiated to retrieve any of the
released JP-4 fuel. Also, a JP-4 spill from one of the
main POL storage tanks occurred in 1976 in which 7000
gallons of JP-4 were released into the environment.
This release occurred as a result of ice formation which
caused the partial opening of a valve in the JP-4
storage tank piping system. Of the 7000 gallons of JP-4
released about 5000 gallons were recovered.

There are confirmed Base interviewee reports that a
major JP-4 spill occurred in the early 1960’s at one of
the main POL storage tanks. The volume of JP-4 released
into the environment was estimated to exceed 30,000
gallons. This spill occurred when a coupling in the
water drain line from the floating roof froze and burst
creating an opening at the bottom of the tank which
caused the release of JP-4.

Interviewees indicated that the JP-4 release occurred
over a 2 day period and was not immediately detected by
Base personnel. When detected, the spill was reported
to the Tennessee Valley Authority.

Site no. 6 was assessed a HAS score because of the large
volume of unrecovered JP-4 in each of these spills. 1If
the previous release of JP-4 has not since been removed
by surface water or groundwater migration, the soil
overburden or shallow groundwater at the main POL
facility may be potentially contaminated.
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Site No. 7 - 0il/Water Separator at Vehicle Majintenance,
§uilding 246 (HAS-56)

There are confirmed reports of past liquid waste release
of not more than 500 gallons containing waste oils and
small amounts of cleaning solvents into the storm sewer
drainage from the oil/water separator at the southeast
side of Building 246, Vehicle Maintenance. The location
for site No. 7 in relatiorn to Building 246 and other
Base facilities is illustrated in Figure 1IV.2. Base
interviewees reported observing waste o0il in the storm
drain downgradient from Building 246. Base interviewees
also indicated that past waste release from the
oil/water separator may be the result of a larger liquid
inflow to the o/w separator than originally designed
for. This increased 1liquid volume is the result of
additional asphalt and storm drains receiving surface
runoff and the installation of a vehicle wash rack
adjacent to the oil/water separator.

Observation of the oil/water separator at building 246
and the adjacent downgradient storm drain revealed no
stress vegetation or liquid waste migration. However,
oil staining and stressed vegetation were observed at
the Base storm drain discharge indicating an upgradient
release of potentially hazardous wastes.

The oil/water separator at Building No. 246 was assessed
a HAS score because of the past unknown quantities of
liquid waste which were released into the storm sewer
drainage. The migrating released 1liquid waste could
possibly contaminate surficial soil and shallow
groundwater downgradient from the storm sewer discharge.

Unrated Sites:

Site No. 8 - JP-4 Spills at Aircraft Apron and
Intermediate POL (Unrated)

Base interviewees reported the occurrence of several
small JP-4 spills at the Aircraft Apron and Intermediate
POL facility. The relatively small volume of released
JP-4 was recovered by absorbent material or other spill
remediation measures. Since the contaminant source has
been removed, there is no potential threat to receptors
from surface water or groundwater contamination.
Therefore, these spill sites were not assessed a HAS
score.
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Site No. 9 - Buried Scrap Metal at the Baseball Field
(Unrated)

The present baseball field was previously used as a
holding area for salvage metal waste. It was reported
by Base interviewees that two crashed aircraft along
with scrap metal were buried at this site. Since metal
waste in bulk form will not potentially contaminate
soil, groundwater, or surface water there is no
potential threat to receptors. As a result, this site
was not assessed a HAS score.

Site No. 10 - Fire Training Area (FTA) Adijacent to
Taxiway (Unrated)

It was reported by Base interviewees that the area
directly adjacent to the northeast end of the Taxiway
was used as a temporary facility for fire training
exercises. The site location in relation to the taxiway
and other Base facilities is illustrated in Figure 1IV.2.
This fire training site was only used 2 to 4 times over
a period of 1-2 years using 50 to 200 gallons of only
JP-4 during each exercise. A volume of 15 to 20% of JP-
4 fuel may have migrated into the soil overburden. With
the 1limited and infrequent use, as reported by Base
interviewees, and/or the relatively small volume of JP-4
migration, there is not significant potential for soil
or shallow groundwater contamination at this site.
Because it has no significant threat to receptors from
potentially contaminated soil or shallow groundwater,
this site was not assessed a HAS score.

Site No. 11 - Base lLandfill Adjacent to Building 260
Incinerator (Unrated)

The wi.a directly adjacent to the Base incinerator was
previously used as a Base 1landfill during the mid
1960’s. The site location in relation to Building 260

is illustrated in Figure 1IV.2. Base interviewees
indicated that this site was a temporary facility with
limited use as a solid waste disposal site. Base

interviewees also reported that this site was not used
for the disposal of toxic chemicals. With the limited
use as a solid waste disposal site and no reported
disposal of chemical waste, there is no potential threat
to receptors from potentially contaminated soil or
shallow groundwater. Therefore, this site was not
assessed a HAS score.
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Critical Habitats/Endangered or Threatened Species

There are no critical habitats either within or directly
adjoining the Base boundaries. The Alcoa marsh, which
contains Wetlands habitat, is located 4 miles southeast
of the Base boundary. However, the Base surface
drainage exit and groundwater movement, both of which
migrate to the northwest, would not present an adverse
effect upon the Wetlands ecosystem by the migration of
potentially contaminated surface or groundwater.

A trout farm facility is presently located at the
Profitt Spring resurgence which is a potential discharge
for groundwater underlying the Base and immediate
vicinity. Trout within this facility would be the
immediate receptors to the discharge of potentially
contaminated groundwater.

Correspondence with the Tennessee Department of
Conservation Division of Ecological Services has
revealed that there are no endangered or rare plant or
animal species either within the boundaries or directly
adjoining the Base boundaries. However, the

Division of Ecological Services has documented the
occurrences of certain endangered animal species within
a 4 mile radius of the Base boundaries. These
occurrences include the following species:

Hemitremia Flammea - Flame Chub

Myotis Grisesens - Gray Bat

Nycticorax Violaceus - Yellow Crown Night Heron
Fusconia Cuneolus - Fine Rayed Pig Toe Pearly Mussel
Tyto Alba - Barn Owl

Rallus Limicola - Virginia Rail

Other Pertinent Facts

o Sanitary sewage along with industrial water is
treated on Base in a 50,000 gallon sewage treatment
facility - septic tank with sand filtration and
sludge drying bed. As shown in Appendix E, the
facility operates in full compliance with state and
federal regulations.

o ANG Regulation ANGR 19-7, 15 October 1985 and
supplemental instructions issued since then outline
the Base Environmental Pollution Monitoring
Program. The Base water stream monitoring is also
summarized in Appendix E.
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The Base Fire Department coordinates the Spill
Response Program. During the past two years only
one class JII spill (i.e. an area over 10 feet in
any plane dimension and over 50 square feet of
area) has been recorded. A relatively small JP-4
spill was contained using absorbent material (with
a flat pavement this spill would not have been
class III).

The current fire training exercises are conducted
at the city of Knoxville Fire Department Training
Center, using JP-4 as fuel.

The dielectric fluids and o0ils from all Base
transformers and compressors have been analyzed for
possible PCB contamination. The 1983 analyses

showed that nearly all fluids contained
concentrations of PCB’s less than 4 PPM (Please
refer to Appendix F). Even so, all fluids from
transformers and compressors were removed and
disposed of by an independent contractor. This
equipment can now be classified as non-PCB
containing.

The Base handles and utilizes certain pesticides,
herbicides, and fertilizers (refer to Appendix G).
Such materials are handled according to the U.S.
Air Force Pest Management Program. Any resulting
wastes are disposed of through a contractor.

Natural gas 1is the primary fuel used to heat
buildings. Fuel oil is the back-up fuel.

A natural gas-fired incinerator is 1located at
Building 260. This unit has a state air emissions
operating permit and only operates a few hours each
week burning classified documents.

JP-4 spills at the main POL area have been
mitigated by two major spill protection measures
completed by 1987:

1. The three above ground storage tanks are now
housed in a concrete diked area which contains
a concrete floor. This enclosure is adequate
to contain any major spill. When trapped
rainwater accumulates in the bottom, it is
drawn off through an oil/water separator.

2. These above ground tanks previously had only
floating roofs which were exposed to and
collected rainfall. Water freeze-up problems,
in the past, resulted in some large JP-4
spills. In ‘addition to floating roofs, all
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tanks now also have fixed roofs. As a result,
ice formation problems with the old design are
eliminated.

Trash and non-hazardous solid waste are currently
disposed of by an outside contractor.
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v.

CONCLUSIONS

Information obtained through interviews with Base
personnel, review of records, and field observations,
identified a total of 11 potential spill/disposal sites
on Base property.

Of this total, seven sites exhibit the potential
contaminant migration through surface water and/or
shallow groundwater, and, as such, require further
investigation.

The remaining four (unrated) sites pose no threat to
either human health or the environment, and require "No
Further Action".




VI.

RECOMMENDATIONS

The Preliminary Assessment indicated that contamination
exists or has potential to exist at seven of the 11

identified sites. A follow-up Site Investigation, for the
seven rated sites (Site Nos. 1-7), is recommended to confirm
whether contamination exists. If confirmed, field work

should be initiated to quantify and determine the extent of
contamination.

No further action is recommended for the four remaining
unrated sites (Site Nos. 8~11). Decision Documents will be
prepared, under separate cover, to support the decision to
delete these four sites from further IRP consideration.
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GLOSSARY OF TERMS

ANTICLINE - A fold in rocks that is convex upward or had such an
atti._ude at stage of development.

AQUIFER - Stratum or zone below the surface of the earth capable
of producing water as from a well.

AXIAL PLANE - A plane that intersects the crest or trough of a
fold in such a manner that the limbs or sides are more or less
symmetrically arranged with reference to it.

CONTAMINANT - As defined by Section 101 (33) of SARA shall
include, but not be limited to any element, substance, compound,
or mixture, including disease-causing agents, which after release
into the environment and upon exposure. ingestion, inhalation, or
assimilation into any organism, either directly from the
environment or indirectly by ingestion through food chains, will
Oor may reasonably be anticipated to cause death, disease,
behavioral abnormalities, cancer, genetic mutation, physiological
malfunctions (including malfunctions in reproduction), or physical
deformations in such organisms or their offsprings, except that
the term "contaminant" shall not include petroleum, including
crude o0il or any fraction thereof which is not otherwise specifi-
cally listed or designated as a hazardous substance under:

(a) any substance designat:d pursuant to Section
311(b) (2) (A) of the Federal Water Pollution Control Act,

(b) any element, compound, mixture, solution, or subst -ce
designated pursuant to Section 102 of this Act,

(c) any hazardous waste having the characteristics
identified under or listed pursuant to Section 3001 of
the Solid Waste Disposal Act (but not including any
waste the regulation of which under the Solid Waste
Disposal Act has been suspended by Act of Congress).

(d) any toxic pollutant listed under Section 307(a) of the
Federal Water Pollution Control Act,

(e) any hazardous air pnllutant listed under Section 112 of
the Clean Air Act, and

(f) any imminently hazardous chemical substance or mixture
with respect to which the Administrator has taken action
pursuant to Section 7 of the Toxic Substance Control Act
and shall no¢ include natural gas of pipeline quality or
mixtures of natural gas and such synthetic gas.
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NOTE: Petroleum products are covered in other
regulations. In the state of Tennessee wastes from

petroleum products do not become RCRA hazardous wastes
unless they fall under any of the USEPA guidelines for
identifying Hazardous wastes:

(1) Listed hazardous wastes from certain specific and
non-specific sources.

(2) Listed Acutely hazardous wastes.

(3) Listed wastes that contain materials and products
based on the criteria for toxicity.

(4) Wastes that meet any of four characteristics of
hazardous waste -~ 1i.e. ignitability, reactivity,
corrosivity, and extraction procedure toxicity (EP
toxicity).

CONTAMINATION - The existence of biological, radiological,
chemical, or other substances which have been identified as or may
present a hazard to health or may render some portion of the
environment unsuitable for use.

CRITICAL HABITAT - As defined by the U.S. Department of Commerce
and U.S. Department of Agriculture; the specific areas within the
geographic range of a species that are essential for the preserva-
tion of that species and that may require special protection.

DOWNGRADIENT - Hydraulically downslope direction of groundwater
flow.

ENDANGERED SPECIES -~ Plant or wildlife species designated as
endangered by the U.S. Fish and Wildlife Service.

FAULT ZONE - A fault instead of a single fracture may be a zone
hundreds even thousands of feet wide containing numerous inter-
connecting small faults.

FRACTURE - Breaks in rocks due to intense folding and faulting.

GROUNDWATER - That part of the subsurface water which is the zone
of saturation.

HAZARD ASSESSMENT RATING METHODOLOGY (HARM) - A system adopted
and used by the United States Air Force to develop and maintain a
priority 1listing of potentially contaminated sites on
installations and facilities for remedial action based on
potential hazard to public health, and environmental impacts.

HAZARD ASSESSMENT SCORE (HAS)- The score developed by utilizing
the Hazardous Assessment Rating Methodology.
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HAZARDOUS WASTE - A solid or 1liquid waste that because of its
quantity, concentration, or physical, chemical, or infectious
characteristics may

(a) cause or significantly contribute to an increase in
mortality or an increase in serious irreversible or
incapacitating reversible illness, or

(b) pose a substantial present or potentially hazard to
human health or the environment when improperly treated,
stored, transported, disposed of, or otherwise managed.

INSTALLATION RESTORATION PROGRAM (IRP) -~ The DoD program for
identifying the location of and releases of hazardous materials
from past disposal sites and minimizing their associated hazards
to public health.

LEACHITE - A 1lining agent installed to prevent the downward
migration of contaminants as a leachite liner in a solid waste
landfill to prevent the downward migration of leachate into the
underlying soil or watertable.

LOAM - A soil composed of a mixture of clay, silt and organic
matter.
MIGRATION - The movement of contaminants through pathways

(groundwater, surface water, soil and air).

NATURAL AREA - Designated areas with «critical habitat or
endangered species protected from human exploitation by federal or
state laws.

OROGENY - The process of forming mountains particularly by folding
and thrust faulting.

PERMEABILITY - Capacity of a rock, soil or unconsolidated sediment
to transmit a fluid over a given period of time.

PHYSIOGRAPHIC PROVINCE - Region of similar structure and climate
that has had a unified geomorphic history.

PLUME - The three dimensional areal extent both vertical and
horizontal of migrating contaminants; as in groundwater, the areal

vertical and horizontal concentrations within an aquifier of
migrating contaminants.

SURFACE WATER -~ Water exposed on ground surface, i.e., lakes,
streams, rivers, etc.

SWALE - A low lying or depressed and often wet stretch of land.
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SYNCLINE - A fold in rocks in which the strata dip inward from
both sides of the axis.

TOXICITY - A relative property of a chemical agent and refers to a
harmful effect on some biologic mechanism and the condition under
which this effect occurs.

UPGRADIENT - A direction that is hydraulically upslope.

WATERTABLE - The upper limit of the portion of the ground wholly
saturated with water.

WETLANDS - Those areas that are inundated or saturated by surface
or groundwater at a frequency and duration sufficient to support,
and that under normal circumstances do support, a prevalence of
vegetation typically adapted for 1life in saturated soil
conditions. Wetlands generally include swamps, marshes, bogs and
similar areas.
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Appendix A
Resumes of Search Team Members




JACK DENTON WHEAT
Geologist/Hydrogeologist

EDUCATION

B.S. Geology - Tennessee Technological University

EXPERIENCE

Geologist/Hydrogeologist, Science & Technology, Inc.
1988 - Present

Preliminary assessment (PA) Phase I of the Department of Defense
Installation Restoration Program (IRP). Primary contributions include
the Geology and Hydrogeology of designated military installations and
the susceptibility of principal ground water aquifers to contamination
from surface pollutants. Also RCRA regulations were evaluated
concerning the Department of Defense Hazard Assessment Rating
Methodology (HARM).

Geological Assistant, Robert Stansfield Consulting Geologist
1987

Drilling and installation of monitor wells to further identify
potential groundwater contaminants. Monitor wells were installed and
developed at EPA superfund sites. OSHA and EPA regulations concerning
safety work procedures and protection requirements were followed at EPA
superfund sites. The EPA standards for post drilling decontamination
of contaminated site equipment were also utilized at superfund sites.

Field Hydrogeologist, Oak Ridge National Laboratory (ORNL)
February 1987 - May 1987

Field Geologist for the Department of Energy, Bethel Valley Low Level
Waste (LLW) pipeline project. Major geological functions included soil
sample analysis for individual borings, soil sampling techniques, and
the inspection of drilling procedures to follow specified regulations.
Monitor wells were installed when necessary to evaluate ground water
contamination. Individual LLW boring reports were compiled to include
soil sample descriptions, zone of ground water saturations, levels of
radiocactive contamination, and the individual boring 1location. A
monitor well schematic construction log was included with a monitor
well installation. Additional functions at ORNL included assistance in
obtaining the necessary required DOE documents, i.e., ADM ACDM, Safety
Assessment, prior to project initiation. Also a work plan was compiled
for ORNL Environmental Science Division concerning a test trench site
to evaluate pipeline trench back fill. The areas of activity at ORNL
included ORNL plant area and SWSA 6.




Consulting Geologist, 0il & Gas Industry
1980 - 1986

Consulting geologist for oil and gas companies with operations in
Tennessee, Kentucky & Illinois. Major functions included wellsite
geology and sample analysis of exploration drillsite cuttings.
Drilling procedures, i.e.,grout surface casing, lined pits to retain
drilling fluids, were supervised to follow state regulations regarding
the contamination of surface streams or groundwater aquifers. Geologic
reports were compiled to include stratigraphic formation lithology and
oil or gas potential payzones, and geologic maps, i.e., structure
contours, insopachs, to pinpoint the desired location to drill. 0il
and gas well location maps were drafted for map sales and assistance in
drawing geologic maps.

Geologist, Petroleum Development Corporation
1977 -1980

Geological Functions at Petroleum Development were quite similar to the
previously described consulting geologist. Geological duties at
Petroleum Development were predominately Field Geology, i.e., sample
analysis, drilling supervision, etc., with only few assignments in
geological reports, subsurface mappings, etc. Well location maps were
down for assistance in exploration oil or gas programs.

HAZARDOUS WASTE TRAINING

Seminars were conducted at ORNL, February 1987 on the types of
radioactive nuclides, i.e., Alpha Beta, Gamma, and the transmitters of
radioactive contaminants. The training and qualification for
respirator usage was also conducted at ONRL. OSHA Safety Standards
were issued at EPA Superfund sites.

GEOLOGICAL REGISTRATION

Presently, I have been approved as a licensed professional geologist
for the State of North Carolina.




JAMES E. HUNT
Senior Chemical Engineer

EDUCATION

B.S. Chemical Engineering - Bucknell University
M.S. Chemical Engineering - Iowa State University

EXPERIENCE

Chemical Engineer, Science & Technology, Inc.
1988 - Present

Team member of the USAF 1Installation Restoration Program (IRP)
Preliminary Assessment (PA). Virginia Air National Guard, Byrd
International Airport, Richmond, Virginia.

Senior Chemical Engineer, Tennessee Eastman Company
1978 - 1987

In charge of Acid Division Clean Environment Program, Chemical and
Environmental Engineer. Waste Minimization, Air Emission Control,
Cleanwater Regulatory Activity, Toxic and Hazard Waste Management,
Process Optimization for Waste Minimization.

Senior Chemical Engineer, Tennessee Eastman Company
1974 - 1978

Project Manager for major capital expansion for chemical manufacture.
Supervisor chemical pilot plant operations and development work.

Senior Chemical Engineer, Tennessee Eastman Company
1973 - 1974

Project Engineer for several major capital projects in company’s
Central Engineering Division. Project Engineer for capital project
working with outside contracting engineering firm.

Senior Chemical Engineer, Tennessee Eastman Company
1964 - 1973

Operating chemical division process improvement work, in charge of
several large chemical operating manufacturing departments.

Chemical Engineer, Tennessee Eastman Company
1958 - 1964

Chemical engineering with pilot plant and high pressure operations




Grad Assistant, Instructor Chemical Engineering Department,
University

1955 - 1958

Chemical Engineer, Naugatuck cCnemical (Uniroyal)
1953 - 1955

Supervisor of Polymerization Pilot Plant

Chemical Engineer, Koppers Co., Inc.
1951 - 1953

Pilot plant engineering and development work.

PROFESSIONAL MEMBERSHIP

American Institute of Chemical Engineers
Alpha Chi Sigma
Phi Lambda Upsilon

Jowa State




(—---------

RAY S CLARK
Civil/Envircnmental Engineer
EDUCATION

B.S. Civil Engineering - Univerity of Tennessee, Knoxville,
Environmental Engineering Emphasis

Graduate Courses Environmental Engineering, University of
Tennessee

RCRA/CERCLA Seminar - Treatment Alternatives for Hazardous Waste
EXPERIENCE

Civil/Environmental Engineer, Science & Technology, 1Inc., Oak

Ridge, Tennessee 1988 - Present

Team member of the USAF Installation Restoration Program (IRP)

Preliminary Assessment, Tennessee Air National Guard, McGhee Tyson

Airport, Knoxville, Tennessee.

Technician - Clark Drilling Services, Knoxville, TN 1980-1988

On-site inspection of monitoring wells. Installation and
Development of monitoring wells - Drillers Helper.

PROFESSIONAL MEMBERSHIP

American Society of Civil Engineers




Appendix B
Outside Agency Contact List




(1)

(2)

(3)

(4)

(5)

(6)

(7)

(8)

(9)

OUTSIDE AGENCIES CONTACTED

Maryville Chamber of Commerce
3095 Washington st.
Maryvilile, TN 37801 (615) 983-2241

Tennessee Department of Health and Environment
Division of Groundwater Protection

305 Springdale NW

Knoxville, TN 37917 (615) 594-6035

Tennessee Department Conservation
Ecological Services Division

701 Broadway

Nashville, TN 37219 (615) 742-6545

Tennessee Department Conservation
Geology Division

701 Broadway

Nashville, TN 37219 (615) 742-6689

Tennessee Department of Health and Environment
Division of Groundwater Protection

Terra Bld., 5th Floor

150 Ninth Avenue South

Nashville, TN 37219-5404 (615) 741-0690

Blount County USDA Soil Conservation Service
211 Federal Bld.
Maryville, TN 37801 (615) 983-2011

Blount County Planning Commission
Rm. G-12 Courthouse Annex
Maryville, TN 37801 (615) 546-7053

United States Geological Survey
Water Services Division

1013 N. Broadway

Knoxville, TN 37917 (615) 521-8909

GeoTek Engineering Company
8321 Oak Ridge Highway
Knoxville, TN 37931 (615) 690-0128
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USAF HAZARD ASSESSMENT RATING METHODOLOGY

The Department of Defense (DoD) has developed a comprehensive
program to identify, evaluate, and control hazardous waste
disposal practices associated with past waste disposal techniques
at DoD facilities. One of the actions required under this program
is to:

Develop and maintain a priority listing of contaminated
installations and facilities for remedial action based
on potential hazard to public health, welfare, and
environmental impacts (Reference: DEQPPM 81-5, 11
December 1981).

Accordingly, the U.S. Air Force has sought to establish a system
to set priorities for taking further action at sites based upon
information gathered during the Preliminary Assessment phase of
the Installation Restoration Program.

PURPOSE

The purpose of the site rating model is to assign a ranking to
each site where there is suspected contamination from hazardous
substances. This model will assist The National Guard in setting
priorities for follow-up site investigations.

This rating system is used only after it has been determined that
(1) potential for contamination exists (hazard waste present in
sufficient quantity), and (2) potential for migration exists. A
site may be deleted from ranking consideration on either basis.

DESCRIPTION OF THE MODEL

Like the other hazardous waste site ranking models, the U.S. Air
Forces site rating model uses a scoring system to rank sites for
priority attention. However, in developing this model, the
designers incorporated some special features to meet specific DoD
needs,

The model uses data readily obtained during the Preliminary
Assessment portion of the IRP. Scoring judgment and computations
are easily made. In assessing the hazards at a given site, the
nodel develops a score based on the most 1likely routes of
contamination and worst hazards 2t the site. Sites are given low
scores only if there are clearly no hazards. This approach meshes
well with the policy for evaluating and setting restrictions on
excess DoD properties.

Site scores are developed using the appropriate ranking factors
presented in Figure I.1 of this document. The site rating form
and the rating factor guidelines are provided at the end of this
appendix.




As with the previous model, this model considers four aspects of
the hazard posed by a specific site: (1) possible receptors of
the contamination, (2) the waste and its characteristics, (3) the
potential pathways for contamination migration, and (4) any effort
that was made to contain the waste resulting from a spill.

The receptors category rating is based on four rating factors:
(1) the potential for human exposure to the site, (2) the
potential for human ingestion of contaminants should underlying
aquifers be polluted, (3) the current and anticipated use of the
surrounding area, and (4) the potential for adverse effects upon
important biological resources and fragile natural settings. The
potential for human exposure is evaluated on the basis of the
total population within 1000 feet of the site, and the distance
between the site and the base boundary. The potential for human
ingesticn of contaminants is based on the distance between the
site and the nearest well, the groundwater use of the uppermost
aquifer, and population served by the groundwater supply within 3
miles of the site. The uses of the surrounding area are
determined by the zoning within a 1-mile radius. Determination of
whether or not critical environments exist within a 1-mile radius
of the site predicts the potential for adverse effects from the
site upon important biological resources and fragile natural
settings. Each rating factor is numerically evaluated (0-3) and

increased by a multiplier. The maximum possible score is also
computed. The factor score and maximum possible scores are
totaled, and the receptors subscore computed as follows:
receptors subscore = (100 X factor subtotal/maximum score
suhtotal).

The waste characteristics category 1is scored in three steps.
First, a point rating is assigned based on an assessment of the
waste quantity and the hazard (worst case) associated with the
site. The level of confidence in the information is also factored
into the assessment. Next, the score is multiplied by a waste
persistence factor, which acts to reduce the score if the waste is
not very persistent. Finally, the score is further modified by
the physical state of the waste. Liquid wastes receive the
maximum score while scores for solids are reduced.

The pathways category rating is based on evidence of contaminant
migration along one of three pathways: surface water migration,
flooding, and groundwater migration. If evidence of contaminant
migration exists, the category is given a subscore of 80 to 100
points. For indirect evidence, 80 points are assigned, and for
direct evidence, 100 points are assigned. If no evidence is
found, the highest score among the three possible routes is used.
The three pathways are evaluated and the highest score among all
four of the potential scores is used.




The scores for each of the three categories are added together and
normalized to a maximum possible score of 100. Then the waste
management practice category is scored. Scores for sites with no
containment are not reduced. Scores for sites with 1limited
containment can be reduced by 5 percent. If a site is contained
and well-managed, its score can be reduced by 90 percent. The
final site score is calculated by applying the waste management

practices category factor to the sum of the score for the other
three categories.




NAME OF SITE
LOCATION
DATE OF OPERATION OR OCCURRENCE
OWNER/OPERATOR
COMMENTS/DESCRIPTION

SITE RATED BY

HAZARDOUS ASSESSMENT RATING FORM

1. RECEPTORS
Factor Max imun
Rating Factor Possible
Rating Factor (0-3) Multiplier Score Score
A. Population within 1,000 ft. of site 4
B. Distance to nearest well 10
C. Land use/zoning within 1 mile radius 3
D. Distance to installation boundary <]
E. Critical environments within 1 mile radius of site 10
F. Water quality of nearest surface water body -]
G. Groundwater use of uppermost aquifer 9
H. Population served by surface water supply within
3 miles downstream of site [
I. Population served by groundwater supply within
3 miles of site 6
Subtotals

Receptors subscore (100 x factor score subtotal/maximun score subtotal)

WASTE CHARACTERISTICS

A. Select the factor score based on the estimated guantity, the degree of hazard, and the confidence level of

the information.

1. Waste guantity (S = small, M = medium, L = large)

2. Confidence level (C = confirmed, S = suspected)

3. Hazard rating (H = high, M = medium, L = low)

Factor Subscore A (from 20 to 100 based on factor score ma*rix)

B. Apply persistence factor

factor Subscore A x Persi :ence Factor = Subscore B8

C. Apply physical state nultiplier

Subscore 8 x Physical State Multiplier = Waste rharacteristics Subscore

X




111. PATHWAYS

Factor Max imum
Rating Factor Possible
Rating Factor (0-3) Multiplier Score Score

A. if there is evidence of migration of hazardous contaminants, assign maximum factor subscore of 100 points
for direct evidence or 80 points for indirect evidence. If direct evidence exists then proceed to C. If
no evidence or indirect evidence exists, proceed to B.

Subscore

B. Rate the migration potential for 3 potential pathways: Surface water migration, flooding, and groundwater
migration. Select the highest rating, and proceed to C.

1. Surface water migration

Distance to nearest surface water 8

Net precipitation [

Surface erosion 8

Surface permeability 6

Rainfall intensity 8
Subtotals

Subscore (100 x factor score subtotal/maximun score subtotal)

2. Flooding ] | 1 ! !

Subscore (100 x factor score/3)

3. Groundwater migration
Depth to groundwater 8
Net precipitation 6
Soil permeability 8
Subsurface flows ' 8
Direct access to groundiater 8

Subtotals

Subscore (100 x factor score subtotal/maximum score subtotal)

C. Highest pathway subscore

Enter the highest subscore value from A, 8-1, B-2 or B-3 above.
Pathways Subscore

IV. WASTE MANAGEMENT PRACTICES

A. Average the three subscores for receptors, waste characteristics, and pathways.

Receptors .
Waste Characteristics

Pathways

Total divided by 3 =

Gross Total Score
B. Apply factor for waste containment from waste management practices

Gross T-tal Score x Waste Management Practices ractor = Final Score
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Appendix D
Site Hazardous Assessment Rating Forms
and Factor Rating Criteria




HAZARDOUS ASSESSMENT RATING FORM

nmue of site _ FTA at Sevage Treatment Bed - Site No. 1

tocartion Adjacent to TN ANG Sewer Bed - Site No. 1

DATE OF OPERATION OR OCCURRENCE 1957 to 1984

OWNER/OPERATOR TN ANG

COMMENTS/DESCRIPTION Area for Fire Training Exercise

site RaTeD 8y _Science & Technolocv, Inc.

I. RECEPTORS

Factor Max imum
Rating Factor Possible
Rating Factor (0-3) Multiplier Score Score
A._ Population within 1,000 ft. of site 3 4 12 12
B. ODistance to nearest well 2 10 20 30
C. Llard use/zoning within 1 mile radius 3 3 9 9
D. Distance to_installation boundary 3 6 18 18
E. Critical environments within 1 mile radius of site 0 10 0 30
F. Water quality of nearest surface water body 1 [ 6 18
G. Groundwater use of uppermost aquifer 1 9 9 27
H. Population served by surface water simply within 0 0 18
3 miles downstream of site 6
I. Population served by groundwater supply within 2 12 18
3 miles of site 6
Subtotals 86 180
Receptors subscore (100 x factor score subtotal/maximun score subtotal) 48

I1. WASTE CHARACTERISTICS

A. Sclect the factor score based on the estimated quantity, the degree of hazard, and the confidence level of
the information.

1. Waste ouantity (S = small, M = mediumn, L = large) M
2. Confidence level (C = confirmed, S = suspected) ¢
3. Hazord rating (H = high, M = medium, L = low) H

Factor Subscore A (from 20 to 100 based on factor score matrix) 80

B. Apply persistence factor
Factor Subscore A x Persistence Factor = Subscore B

80 x 0.9 = 72

C. Apply physical state multiplier
Subscore B x Physical State Multiplier = Waste Characteristics Subscore

72 x 1.0 = 72




111. PATHWAYS
Factor Max imum
Rating Factor Possible
Rating Factor {(0-3) Multiplier Score Score

A. If there is evidence of migration of hazardous contaminants, assign maximum factor subscore of 100 points
tor direct evidence or 80 points for indirect evidence. If direct evidence ex.s5ts then p-oceed to C. 1f

no evidence or indirect evidence exists, proceed to B.

.

Subscore

B. Rate the migration potential for 3 potential pathways: Surface water migration, flooding, and groundwater

migration. Select the highest rating, and proceed to C.

1. Surface water migration

Distance to nearest surface water 3 8 2 24
Net precipitation 3 6 18 18
Surface erosion 2 8 16 24
Surfoce permeability 2 6 18 18
Rainfall intensity 2 8 16 4
subtotals _86 ~ _108
Subscore (100 x factor score subtotal/maximum score subtotal) _80
2. Flooding | 1 i 1 | 1 3
Subscore (100 x factor score/3) _33
3. Groundwater migration
Depth to groundwater 2 8 16 24
Net precipitation 3 6 18 18
Soil permeability 1 8 8 24
subsurface flows 0] 8 0] 24
Direct access to groundwater 2 8 16 24
Subtotals _28_ _ié)
Subscore (100 x factor score subtotal/maximun score subtotal) __5_1
C. Highest pathway subscore

Enter the highest subscore value from A, B-1, B-2 or B-3 above.

Pathways Subscore _8_0
1V. WASTE MANAGEMENT PRACTICES
A. Average the three subscores for rcceptors, waste characteristics, and pathways.

Receptors 48
Waste Characteristics 12
Pathways — 80
Total _2Q0Q divided by 3 = _ 87

Gross Total Score

8. Apply factor for waste containment from waste management practices
Gross Total Score x Waste Management Practices Factor = Final Score

67 X 1

o7




HAZARDOUS ASSESSMENT RATING FORM

waMe oF st1e __FTA at Army National Guard Helicopter Apron - Site No. 2

rocation  Army Helicopter Aprcn - Site No. 2

DATE OF OPERATION OR OCCURRENCE 208 tc 19984

ownersorerator LN ANG ,

coMMENTS/DESCRIPTION Area for Fire Training Exercise

site rateo B¢ Science & Technology, In.

I. RECEPTORS

Factor Max irum
Rating Factor Possitle
Rating Factor (0-3) Multiplier Score Score
A.__Population within 1,000 ft. of site 3 4 12 12
|
8. Distance to nearest well 2 10 ) 20 30
C. Land use/zoning within 1 mile radius 3 3 ° 9 .
D. Distance to installation boundary 3 & 18 18
E. Critical environments within 1 mile radius of site 0 10 0 3u
F. Mater guality of nearest surface water body 1 6 6 18
. 1 9 27
G. Groundwater use of upperanost aquifer 9
H. Population served by surface water supply within 0 0 18
3 miles downstream of site 6 N
1. Poputation served by groundwater supply within 2 12 18
3 miles of site . [
Subtotals 8o 180
Receptors subscore (100 x factor score subtotal/maximun score subtotal) 43

1. WASTE CHARACTERISTICS

A. Sclect the factor score based on the estimated quantity, the degree of hazard, and the confidence level of
the information.

1. Waste quantity (" = small, M = medium, L = large) _L
2. Confidence level (C = confirmed, S = suspected) <

3. Hazard rating (M = high, M = medium, L = low) 1

Factor Subscore A (from 20 to 100 based on factor score matrix)

B. Apply persistence factor
Factor Subscore A x Persistence Factor = Subscorc B

100 , 0.9 .90

C. Apply rhysical state muitiplier
Subscore B x Physical State Multiplier = Waste Characteristics Subscore

90 «x 1 - 90




111, PATHWAYS

Factor Max imum
Rating factor Possible
Rating factor (0-3) Multiplier Score Score

A If there is evidence of migration of hazardous contaminants, assign maximum factor subscore of 100 points

for direct evidence or 80 points for indirect evidence.

no evidence or indirect evidence exists, proceed to B.

8. Rate the migration potential for 3 potential pathways:

.

migration. Select the highest rating, and proceed to C.

1.

Surface water migration

If direct evidence exists tien proceed to C. |If

Subscore

Surface water migration, flooding, and groundwater

Distance to nearest surface water 3 8 24 24
Net precipitation 3 6 18 18
Surface erosion 2 8 16 24
Surface permeability 2 6 12 18
Rainfall intensity 2 8 16 24
Subtotals _86_ _E_B_
Subscore (100 x factor score subtotal/maximum score subtotal) __89_
Flooding 1 1 ] 1 | 1 I 3
Subscore (100 x factor score/3) ___3:31

Groundwater migration
Depth to groundwater 2 8 16 24
Net precipitation 3 6 18 18
Soil permeability 1 8 8 24
Subsurface flows ' 0 8 0 24
Direct access to groundwater 2 8 16 24
subtotals __ 28 114
Subscore (100 x factor score subtotal/maximun score subtotal) _5}_

C. Highest pothway subscore

Enter the highest subscore value from A, B-1, B-2 or B-3 above.

IV. WASTE MANAGEMENT PRACTICES

A. Average the three subscores for receptors, waste characteristics, and pathways.

Receptors

Pathways Subscore 80

Waste Characteristics

Pathways

Totat 218  divided by 3 =

B. Apply factor for waste containment from waste management practices

Gross Total Score x Waste Management Practices Factor = Final Score

73 X

I

ZER

~3
w

|

Gross Total Score

0.95

o]




HAZARDOUS ASSESSMENT RATING FORM

0il Water Separator - Site No. 3

NAME OF SITE
tocatton 110/119 Bldg. 100
DATE OF OPERATION OR occurrence 1986
TN ANG "110/119" :

OMNER/OPERATOR

COMMENTS/DESCRIPTION

SITE RATED BY Science & Technology, Inc.
I. RECEPIORS
Factor Max imum
Rating Factor Possible
Rating Factor (0-3) Multiplier Score Score
A. Population within 1,000 ft. of site 3 4 12 12
B. Distance to nearest well 2 10 20 30
C. Lard use/zoning within 1 mile radius 3 3 9 9
D. Distance to installation boundary 3 6 18 18
E. Critical environments within 1 mile radius of site 0 10 - 30
F._ Mater quality of nearest surface water body 1 6 6 18
G. Groundwater use of uppermost aquifer 1 9 9 27
H. Poputation served by surface water supply within 0 0 18
3 miles downstream of site 6
I. Population served by groundwater supply within 2 12 18
3 miles of site 6
Subtotals 86 180
48

Receptors subscore (100 x factor score subtotal/maximun score subtotal)

I1. WASTE CHARACTERISTICS

A. Sclect the factor score based on the estimated quantity, the degree of hazard, and the confidence level of

the information.
1. Waste quantity (S = small, M = medium, L = large)
2. Confidence level (C = confirmed, S = suspected)

3. Mazard rating (H = high, M = mediumn, L = low)

Factor Subscore A (from 20 to 100 based on factor score matrix)

B. Apply persistence factor
factor Subscore A x Persistence Factor = Subscore B

50 x_0.8 =___ 40

C. Apply physical state multiplier

Subscore B x Physical State Multiplier = Waste Characteristics Subscore

40 x 1 . 40

D-5

50




111, PATHWAYS

Factor Max imum
. Rating Factor Possible
Rating Factor (0-3) Multiplier Score Score

A. If there is evidence of migration of hazardous contaminants, assign maximum factor subscore of 100 points
for direct evidence or B0 points for indirect evidence. If direct evidence exists then proceed to C. If
no evidence or indirect evidence exists, proceed to B.
‘ Subscore _8 (0

B. Rate the migration potential for 3 potential pathways: Surface water migration, flooding, and groundwater
migration. Select the highest rating, and proceed to C.

1. Surface water migration
Distance to nearest surface water 2 8 1 24
Net precipitation 3 6 18 1
Surface erosion 2 8 16 24
Surface permeability 2 6 12 18
Rainfall intensity 2 8 16 24
Subtotals _ /8 19_8__
Subscore (100 x factor score subtotal/maximum score subtotal) _7_?__
2. Flooding 1 ] 1 (1 | 3
subscore (100 x factor score/3) 13__
3. Groundwater migration
Depth to groundwater 2 8 16 24
Net precipitation 3 6 18 18
Soil permeability 1 8 8 24
Subsurface flows . 0 8 0 24
Direct access to groundwater 2 8 16 24

Subtotals 58 114

Subscore (100 x factor score subtotal/maximum score subtotal) 51

C. HMighest pathway subscore

Enter the highest subscore value from A, B-1, B-2 or B-3 above. 80
Pathways Subscore

IV, WASTE MANAGEMENT PRACTICES

A. Average the three subscores for receptors, waste characteristics, and pathways.

Receptors 48
Waste Characteristics %
Pathways

Total 168 divided by 3 = 56

Gross Total Score
B. Apply factor for waste containment from waste management practices
Gross Total Score x Waste Management Practices Factor = Final Score

56 \ 1 ] _sg—l

D-6




HAZARDOUS ASSESSMENT RATING FORM

wee of site | 011 Water Separator - Site No. 4

tocarion AGE Shop Bidg. 126

DATE OF OPERATION OR OCCURRENCE

owner/0PERATOR TN ANG 134th Air Refueling Group

COMMENTS/DESCRIPTION

SITE RATED BY Science & Technology, Inc.

I. RECEPTORS

Factor Max imun
Rating Factor Possible
Rating Factor (0-3) Multiplier Score Score
A. _Population within 1,000 ft. of site 3 4 12 12
B. Distance to nearest well 2 10 20 30
C. tand use/zoning within 1 mile radius 3 3 ° 9
D. Distance to installation boundary 3 ) 18 18
E. Critical environments within 1 mile radius of site 0 10 0 30
F. Water quality of nearest surface water body 1 6 6 18
G. Groundwater use of uppermost aquifer 1 9 ° 27
K. Population served by surface water supply within
3 miles downstream of site 0 3 0 18
1. Population served by groundwater supply within 2 12 18
3 miles of site 6
Subtotals 86 180
Receptors subscore (100 x factor score subtotal/maximum score subtotal) 48

I1. WASTE CHARACTERISTICS

A. Sclect the factor score based on the estimated quantity, the degree of hazard, and the confidence level of

the information.
1. Waste quantity (S = small, M = medium, L = large)
2. Confidence levet (C = confirmed, S = suspected)

3. Hazard rating (H = high, M = mediun, L = low)

Factor Subscore A (from 20 to 100 based on factor score matrix)

B. Apply persistence factor ]
Factor Subscore A x Persistence Factor = Subscore B

50 X 008 t 40

C. Apply physical state multiplier
Subscore B x Physical State Multiplier = Waste Characteristics Subscore

40 ., 1 . 40

50




I1l. PATHWAYS
Factor Max imum
Rating Factor Possible
Rating Factor (0-3) Multiplier Score Score
A. If there is evidence of migration of hazardous contaminants, assign maximum factor subscore of 100 points

for direct evidence or 80 points for indirect evidence. If direct evidence exists then proceed to C. If

no evidence or indirect evidence exists, proceed to B.

v

migration. Select the highest rating, and proceed to C.

Subscore 80

B. Rate the migration potential for 3 potential pathways: Surface water migration, flooding, and groundwater

1. Surface water migration
Distance to nearest surface water 3 8 24 24
Net precipitation 3 6 18 18
Surface erosion 2 8 16 24
Surface permeability 2 6 12 18
Rainfall intencity 2 8 16 24
Subtotals __81 _&_8_
Subscore (100 x factor score stbtotal/maximum score subtotal) LO
2. Flooding L1 1 | 1 ¢ 3
Subscore (100 x factor score/3) ﬁ
3. Groundwater migration
Depth to groundwater 2 8 16 24
Net precipitation 3 6 18 18
Soit permeability 1 8 8 24
Subsurface flows ‘ 0 8 0 24
Direct access to groundwater 2 8 16 24
Subtotals __5_8_ 1_1i
Subscore (100 x factor score subtotal/maximum score subtotal) __51_
C. Highest pathway subscore
Enter the highest subscore value from A, B-1, B-2 or 8-3 above. 80
Pathways Subscore
IV. WASTE MANAGEMEMT PRACTICES
A. Average the three subscores for receptors, waste characteristics, and pathways.
Receptors 48
Waste Characteristics 10—__
Pathways 8N
Total _168 divided by 3 = 56

Gross Total Score

B. Apply factor for waste containment from waste management practices
Gross Total Score x Waste Management Practices Factor = Final Score

56 x 1

= |




HAZARDOUS ASSESSMENT RATING FORM

wame of siie _bBase Landfill - Site No. 5

Location Adjacent to Main POL

DATE OF OPERATICH OR OCCURRENCE 1957 to 1807

OWHER/OPERATOR TN ANG

coMMENTS/DESCRIPTIoNn Base Landfill used as Solid Waste Disposal

S{TE RATED BY Science & Technology, lnc.

1. RECEPTORS
Factor Max imum
Rating Factor Possibte
Rating Factor {0-3) Multiplier Score Score
A. Population within 1,000 ft. of site 3 4 12 12
B. Distance to nearest well 2 10 20 30
.
C. land use/zoning within 1 mile radius 3 3 9 9
3 18 18
D. Distance to installation boundary 6
E. Critical environments within 1 mile radius of site 0 10 0 30
F. Water quality of nearest surface water body 1 6 6 18
G. Groundwater use of uppermost aquifer 1 9 9 27
H. Population served by surface water supply within 0 0 18
3 miles downstream of site 6
I. Population served by groundwater supply within
3 miles of site 2 6 12 18

Subtotals 86 180

Receptors subscore (100 x factor score subtotal/maximum score subtotal) 48

WASTE CHARACTERISTICS

A. Sclect the factor score based on the estimated quantity, the degree of hazard, and the confidence level of
the information.

1. MWaste quantity (S = small, M = medium, L = large) L

2. Confidence level (C = confirmed, S = suspected) C

3. Hazard rating (H = high, M = medium, L = low) L
50

factor Subscore A (from 20 to 100 based on factor score matrix)

8. Apply persistence factor )
Factor Subscore A x Persistence Factor = Subscore B

50 x_0.4 = 20

C. Apply physical state multiplier
Subscore B x Physical State Multiplier = Waste Characteristics Subscore

200 , 0.5 . 10

D-9




L1, PATHWAYS
Factor Max imum
Rating Factor Possible
Rating Factor (0-3) Multiplier Score Score

A.

C.

v,

If there is evidence of migration of hazardous contaminants, sssign maximum factor subscore of 100 points

for direct evidence or 80 points for indirect evidence.
no evidence or indirect evidence exists, proceed to B.

Rate the migration potential for 3 potential pathways:
migration. Select the highest rating, and proceed to C.

1. Surface water migration

If direct evidence exists then proceed to C. If
Subscore ———

Surface water migration, flooding, and groundwater

Highest pathway subscore

WASTE MANAGEMENT PRACTICES

D-10

Distonce to nearest surface water 3 8 24 24
Net precipitation 3 I3 18 18
surface erosion 2 B 16 24
Surface permeability 2 6 12 18
Rainfall_intensity 2 8 1 24
Subtotals _8_6. ﬂ
Subscore (100 x factor score subtotal/maximum score subtotal) _8_0_
2. Flooding | 1 | 1 1 1|
Subscore (100 x factor score/3) ._89_.
3. Groundwater migration
Depth to groundwater 2 8 16 24
Net precipitation 3 6 18 18
Soil permeability 1 8 8 24
Subsurface flows . 0 8 0 24
Direct access to groundwater 1 8 8 24
Subtotals _'.& M
Subscore (100 x factor score subtotal/maximun score subtotal) 44

Enter the highest subscore value from A, 8-1, 8-2 or B-3 above.

Pathways Subscore 80

A. Average the three subscores for receptors, waste characteristics, and pathways.

Receptors ___48
Waste Characteristics 10
Pathways 80
Total 138 divided by 3 = 46

Gross Total Score

B. Apply factor for waste containment from waste management practices

Gross Total Score x Waste Management Practices Factor = Final Score

46 x_0.95 . _4:1—|




HAZARDOUS ASSESSMENT RATING FORM

mue oF site . JP-4 Spills Main POL - Site No. 6
tocatiov  Main POL facility

DATE OF OPERATION OR occurrence 1963, 1976, 1980

ownersoreraTor TN ANG 134th Air Refueling Group

COMMENTS/DESCRIPTION

SITE RATED By Science & Technology, Inc.

1. RECEPTIORS
Factor Max imum
Rating Factor Possible
Ratina Factor (0-3) Multiplier Score Score
A. Population within 1,000 ft. of site 3 4 12 12
8. Distance to nearest well 2 10 20 30
€. Land use/zoning within 1 mile radius 3 3 9 9
D. Distance to installation boundary 3 [ 18 18
E. Critical environments within 1 mile radius of site 0 10 0 30
F. Water guality of nearest surface water body 1 6 6 18
G. Groundwater use of uppermost aquifer 1 9 9 27
H. Population served by surface water supply within 0 0 18
3 miles downstream of site 6
1. Population served by groundwater supply within 2 12 18
3 miles of site 6
Subtotals 86 180

Receptors subscore (100 x factor score subtotal/maximum score subtotal)

WASTE CHARACTERISTICS

A. Seclect the factor score based on the estimated quantity, the degree of hazard, and the confidence level of

the information.
1. MWaste quantity (S = small, M = medium, L = large)
2. Confidence level (C = confirmed, S = suspected)

3. Mazard rating (B = high, M = mediun, L = low)

Factor Subscore A (from 20 to 100 based on factor score matrix)

B. Apply persistence factor )
Factor Subscore A x Persistence factor = Subscore B

100 x_0.9 = 90

C. Apply physical state multiplier
Subscore 8 x Physical State Multiplinr = Uacre Characteristics Subscore

90  «x 1 . 90

lmlo e

100




11, PATHWAYS

Factor Max imun
Rating Factor Possible
Rating Factor (0-3) Multiplier Score Score

A. If there is evidence of migration of hazardous contaminants, assign maximum factor subscore of 100 points
for direct evidence or 80 points for indirect evidence. If direct evidence exists then proceed to C. If
no evidence or indirect evidence exists, proceed to 8.

Subscore

8. Rate the migration potential for 3 potential pathways: Surface water migration, flooding, and groundwater
migration. Select the highest rating, and proceed to C.

1. Surface water migration

Distance to nearest surface water 3 8 24 24
Net precipitation 3 6 18 18
Surface erogsion 2 8 16 24
Surface permeability 2 6 12 18
Rainfall intensity 2 8 16 24

Subtotals 86 108

Subscore (100 x factor score subtotal/maximun score subtotal) _ﬂ_
2. Flooding | 1 1 1 1 1 | 3
Subscore (100 x factor score/3) _;i
3. Groundwater migration
Depth to groundwater 2 8 16 24
Net precipitation 3 6 18 18
Sgi! rarmeghilies 1 ) 8 24
Subsur face flows ‘ 0 8 0 24
Direct access to groundwater 2 8 16 24

sutotals D8 114

Subscore (100 x factor score subtotal/maximum score subtotal) 51

C. Highest pathway subscore

Enter the highest subscore value from A, B-1, B-2 or B-3 above.

Pathways Subscore 80
IV, WASTE MANAGEMENT PRACTICES
A. Average the three subscores for receptors, waste characteristics, and pathways.
Receptors _._._48
Waste Characteristics
Pathways
Total 218 divided by 3 = 73

Gross lotal Score

8. Apply factor for waste containment from waste management practices
Gross Total Score x Waste Management Practices Faclur = Final Score

73 x 1 s

73|




HAZARDOUS ASSESSMENT RATING FORM

naMe oF site Oil - Water Separator - Site No. 7

Locarion vVehicle Maintenance Bldg. 246

DATE OF OPERATION OR QCCURRENCE

OWNER/OPERATOR TN 'ANG 134th Air REfuellng G'roup

COMMENTS/DESCRIPTION

SITE RATED BY Science & Technology, Inc.

I. RECEPIORS

Receptors subscore (100 x factor score subtotal/maximum score subtotal)

11. WASTE CHARACTERISTICS

Factor Max imum
Rating Factor Possible
Rating Factor R D) Multiplier Score Score
2
A. Population within 1,000 ft. of site 3 4 12 12
B. Distance to nearest well 2 10 20 30
C. land use/zoning within 1 mile radius 3 3 9 9
D. Distance to installation boundary 3 6 18 18
E. Critical environments within 1 mile radius of site 0 10 0 30
F. MWater quality of nearest surface water body 1 6 6 18
G. Groundwater use of uppermost aquifer 1 Q@ 9 27
H. Population served by surface water supply within 0 0 18
3 miles downs:i. cam of site 6
1. Population served by groundwater supply within 2 12 18
3 miles of site 6
Subtotals 86 180

48

A. Sclect the factor score based on the estimated quantity, the degree of hazard, and the confidence level of

the information.
1. Waste quantity (S = smalt, M = medium, L = large)
2. Confidence level (C = confirmed, $§ = suspected)

3. Mazard rating (H = high, M = mediun, L = low)

Factor Subscore A (from 20 to 100 based on factor score matrix)

8. Apply persistence factor '
Factor Subscore A x Persistence Factor = Subscore B

50 x 0.8 = 40

C. Apply physical state multiplier

Subscore B x Physical State Multiplier = Waste Characteristics Subscore

40 x 1 = 40

D-13

50




PATHUAY"
Factor Max imum
Rating Factor Possible
Rating Factor (0-3) Multiplier Score Score
A.

Iv.

1f there is evidence of migration of hazardous contaminants, assign maximum factor subscore of 100 points
for direct evidence or B0 points for indirect evidence. {f direct evidence exists then proceed to €. |f
no evidence or indirect evidence exists, proceed to B.

Subscore 80

8. Roate the migration potential for 3 potential pathways: Surface water migration, flooding, and groundwater
migration. Select the highest rating, and proceed to C.

1. Surface water migration
Distance to nearest surface water 3 8 24 24
Net precipitation 3 6 18 18
Surface erosion 2 8 16 24
Surface permeability 2 & 12 18
Rainfall intensity 2 8 16 24
Subtotals 86 108
Subscore (100 x factor score subtotal/maximum score subtotal) ﬂ_
2. Flooding ;1 | 1 | 1 3
Subscore (100 x factor score/3) 33
3. Groundwater migration
Depth to groundwater 2 ) 16 24
Net precipitation 3 6 18 18
Sorl permeability 1 8 8 24
Subsurface flows 0 8 0 24
Direct access to groundwater 2 8 16 24
Subtotals _5_8_ _}i
Subscore (100 x factor score subtotal/maximun score subtotal) 51

€. Highest pathway subscore

Enter the highest subscore value from A, B-1, B-2 or B-3 above.
Pathways Subscore 80

WASTE MANAGEMENT PRACTICES

A. Average the three subscores for receptors, waste characteristics, and pathways.

Receptors _48
Waste Characteristics _40
Pathways g0
Total 168 divided by 3 = 56

Grose Total Score
8. Apply factor for waste containment from waste management practices
Gross Total Score x Waste Management Practites factor = Final Score

56 x 1 5_6|




134th Air Refueling Group
Tennessee Air National Guard
McGhee-Tyson Municipal Airport

Knoxville, Tennessee

USAF Hazard Assessment Rating Methodology Rating Factor Criteria

The following is an explanation of the HARM factor rating criteria
for each of the seven proposed sites at the McGhee-Tyson ANGB.
The receptor and pathway rating factors, which are identical in
each of the seven proposed sites, will be stated once. The
differences in rating factors for each of the four categories will
be explained for each of the seven individual sites.

I.

Receptors
A. Population within 1,000 feet of site. Factor Rating 3.

Accounting for the population of the Base itself, the
Army National Guard, and Airport installation, the total
population greatly exceeds 100 people.

Distance to nearest well. Factor Rating 2. Persons
living within one mile but further than 3,000 feet from
the Base boundary use wells for drinking water.

Land use/zoning (within one mile radius). Factor Rating

3. Areas within a one mile radius of the Base are zoned
for residential development. There are several
residential subdivisions in close proximity to the Base
boundaries.

Distance to installation boundary. Factor Rating 3.

The maximum Base width is only 1,500 feet. Therefore,
each of the seven proposed sites are within 1,000 feet
of the Base boundary.

Critical Environments (within 1 mile radius of site).

Factor Rating 0. There are no areas within a one mile
radius of the Base boundaries that have been designated
as critical habitats.

Water quality/use desjgnation of nearest surface water
body. Factor Rating 1. Streams and lakes near the Base

are used for fishing and recreation.

Groundwater use of uppermost aquifer: Factor Rating 1.

The soil-watertable or shallow groundwater is only
sparsely used as a domestic water source in the vicinity
of the Base.




II.

H. Population served by surface water supplies 3 miles

downstream of site. Factor Rating 0. Surface water 3
miles downstream is not used as a drinking water source.

I. Population served by aquifer supplies within 3 miles of
site. Factor Rating 2. There are numerous wells in the
vicinity of the Base used for drinking water.
Population servea by these water wells is greater than
50 but less than 1,000 persons.

Waste Characteristics

ite No. 1

A-1: Waste Quantity Factor Rating M (medium); with the
extended period of use (10-15 years), it is possible
that 21 to 85 drums of liquid waste have migrated into
the soil or shallow groundwater.

A-2: confidence Level-Factor Rating C. Base interviewees
indicated that this site was a past FTA. Also, an on-
site inspection observed a concrete structure previously
used as a burning aircraft simulator.

A-3: Hazard Rating - Factor Rating H (high). With site No. 1
used for disposal of JP-4 and liquid waste generated by
base facilities, the Sax toxicity for JP-4 and various
liquid waste generated by Base facilities is three which
corresponds to HARM rating of H (high) or 3.

e NO,

A-1: Waste Quantity: Factor Rating L (large). With this
site used extensively from 1968 to 1978 and the large
number of on-site waste holding drums observed in Base
photographs, it is possible that 85 or more drums of
liquid waste have migrated into the soil or shallow

groundwater.

A-2: confidence Level - Factor Rating C. Numerous Base
interviewees confirmed that fire training exercises were
extensively conducted at this site. Also Base

photographs illustrated this past FTA location.

A-3: Hazard Rating - Factor Rating H (high), with site no. 2
previously used for the disposal of JP-4 and 1liquid
waste generated by Base facilities is 3 which
corresponds to a HARM rating of 3.

D-16




Site

No. 3

A-1:

A-2:

A-3:

Site

Waste Quantity Factor Rating S (small) Base interviewees
estimated that a minimum of 200 gallons of liquid waste
was released. However, the amount of liquid waste
released is probably less than 20 drums.

Confidence Level. Factor Rating C (conformed) Base
Interviewees confirmed that liquid was released from the
oil/water separator waste holding tank. An on-site
inspection observed stress vegetation downgradient from
the oil/water separator.

Hazard Rating. Factor Rating M (medium) The flash point
of waste o0il in the oil/water holding tank ranges from
80° F to 140° F which corresponds to a Sax toxicity
rating of 2 which is a medium Harm Rating.

Site No. 4

A-1:

A-2:

A-3:

ite

A-1l:

A-2:

A-3:

Waste Quantity. Factor Rating S (small). The precise
amount of waste released at this site is unknown. With
only small spills reported by Base interviewees and the
probable amount released is less than 1,000 gallons (20
drums), the amount of waste corresponds to a HARM small
quantity.

Confidence Level - Factor Rating C (confirmed) on-site
inspection observed migrating waste oil which originated
from the oil/water separator holding tank.

Hazard Rating - Factor Rating M (medium) Scoring base on
Sax toxicity of 2 which corresponds to a Medium HARM
rating.

+ 5

Waste Quantity - Factor Rating L (large) The 2 acre
areal site extent with the 40 foot long and 6 foot deep
disposal trenches of this past base landfill indicated
that a large volume of solid waste was disposed at this
site.

Confidence Level - Factor Rating C (confirmed).
Numerous Base interviewees reported this site as a Base
solid waste disposal location used from 1957 to 1968.

Hazard Rating Factor Rating (L) General Base garbage

disposed of as solid waste has a Sax rating of 1 which
corresponds to a low HARM rating.
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Site

No. 6

A-1:

Site

Waste Quantity - Factor Rating L (large). The volume of
JP-4 released from past JP-4 spills is in excess of
5,000 gallons which corresponds to a large HARM rating.

Confidence Level - Factor Rating C (confirmed). It was
confirmed by numerous Base interviewees that significant
JP-4 spills have occurred within the main POL facility.

Hazard Rating - Factor Rating H (high). JP-4 has a Sax
toxicity level of 3 and a flash point below 80° F which
corresponds to a high HARM rating.

No. 7

A-1:

A-3:

Waste Quantity - Factor Rating S (small). Base
interviewee reports of past oil release are estimated to
be less than 200 gallons which corresponds to a small
HARM quantity.

Confidence Level - Factor Rating H (high). Numerous
Base interviewees reported past 1liquid waste in the
storm drain downgradient from Bldg. 246.

Hazard Rating - Factor Rating M (medium). Liquid waste
generated from Bldg. 246 has a Sax Toxicity rating of 2
which corresponds to a medium HARM rating.

Persistence Multiplier

Site Nos. 1,2,6 = 0.9
Site Nos. 3,4,7 = 0.8
Site Nos. 5 = 0.4

The persistence multiplier of 0.9 for Site Nos. 1,2, and
6 was based on JP-4 which is assigned the HARM category
of "“substituted and other ring compounds". Sites 3,4
and 7 were assigned a 0.8 persistence multiplier because
liquid waste collected in the oil/water separator
holding tank is classified under the HARM category of
"straight chain Hydrocarbons". Site No. 5 was assigned
a 0.4 persistence factor because general Base solid
waste 1is assigned a HARM category of "“Easily
Biodegradable Compounds".
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Physical State Multiplier

Site NOS. 1-4'6,7 - 1-0
Site Nos. 5 = 0.5

The waste substances released at sites 1-4, 6, 7, were
liquids. Therefore, the physical state multiplier for
each site is 1.0. Waste disposed of at site No. 5 is
solid materials which corresponds to a physical state
multiplier of 0.5.

III. Pathways Category

A.

Evidence of Contamination
Site No. 1: No Evidence - Factor Rating 0.
Site No. 2: No Evidence - Factor Rating 0.

Site No. 3: Indirect Evidence Factor Rating 80.
Obvious stress vegetation downgradient from oil/water
separator. Confirmed Base interviewee reports of liquid
waste release.

Site No. 4: Indirect Evidence Factor Rating 80.
Visible on-site evidence of past liquid waste release in
the drainage swale adjacent to the oil/water separator
and visible liquid waste (o0il stain) adjacent to the
field bed distribution boxes. No other sources for
liquid waste are directly adjacent to site No. 4.

ite No. 5: No Evidence - Factor Rating 0.
Site No. 6: No Evidence - Factor Rating 0.

Site No., 7: Indirect Evidence Factor Rating 80.
Confirmed reports of liquid waste release in which Base
interviewees reported waste o0il in the storm drain
downgradient from Bldg. 246 is indirect evidence of
contaminant migration. The oil/water separator at
Building No. 246 is the most adjacent source for liquid
waste to the area in the storm drain where liquid waste
was observed.

B.1 Potential for Surface Water Contamination

o Distance to Nearest Surface Water: Factor Rating 3

for sites Nos. 1,2,4,5,6,7. These sites are closer
than 500 feet from any surface water (e.g., stream,
storm sewer, or drainage ditch). Factor rating 2
for site No. 3. Site No. 3 is further than 500
feet but closer than 2,000 feet from any surface
water route.
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Net Precipitation: Factor Rating 3. The net
precipitation at the Base averages 47 inches of
rain and snow/year.

Soil Erosion: Factor Rating 2. With surface
topographic slope at the Base ranging from 2-4%,
there is a moderate risk of soil removal by surface
erosion.

Surface Permeability: Factor Rating 2.
Permeability rates for soil at the Base have been

calculated to range from 10 "4 to 10 6 cm/sec.

Rainfall 1Intensity Based on 1 Year 24 Hour
Rainfall: Factor Rating 2. The 1 year, 24 hour
rainfall ranges from 2.1 and 3.0 inches.

Potential for Flooding - Factor Rating 1. The Base is
located within a 100 year cyclic flood plain.

Potential for Contaminated Groundwater

o

Depth to Groundwater: Factor Rating 2. Soil water
table at the Base ranges from 20 to 50 feet.

Net Precipitation: Factor Rating 3. See B-1.

Soil Permeability: Factor Rating 1. Soil
permeability, as calculated by SCS permeability
calculations, decreases with depth thus minimizing
the threat of groundwater contamination.

Subsurface Flows

Site No. 1-7: Factor Rating 0. With the yearly
shallow water table being at least 20 feet below
ground surface it is unlikely that any of the rated
sites are periodically submerged below the shallow
watertable.

Direct access to groundwater (through faults,
fracture faulty well casing, subsidence, fissures,
etc.)

Site Nos. 1, 2, 3, 4, 6, 7: Factor Rating 2. With
the low to moderate soil permeability at the Base,
there is a moderate risk that liquid waste released
at the surface could contaminate the shallow
groundwater.
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Iv.

Site No. 5: Factor Rating 1. There is a low risk
that hazardous 1leachate hes migrated into the
shallow groundwater from solid waste buried in site
no. 5.

Waste Management Practices Factor Multiplier

Site Nos. 1, 3, 4, 6, 7 = 1.0. None of these sites have any
form of contaminant containment.

Site Nos. 2,5 = 0.95. The contaminant within these sites has
been partially contained with a cover of excavated fill dirt.
In addition, site No. 2 is also covered with asphalt.
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APPENDIX E

Wastewater Treatment Plant and Environmental Sampling

The Air National Guard Base at the McGhee Tyson Airport, Knoxville
has an on Base wastewater treatment plant. This facility consists
of a gravity collection system, a 50,000 gallon septic tank, sand
filtration treatment, and sludge drylng’ beds. The wastewater
facility is located at the southeast end of the Base (Bldg. 127).
The wastewater is composed primarily of sanitary waste with a
small amount of industrial waste. Before discharge into Lackey
Creek, 100 % of this water receives treatment. Daily records are
taken on the amount of effluent from the treatment plant. Based
on the average monthly flow, the volume of water filtered
through the plant is approximately 60,000 gallons per day. The
effluent is discharged into Lackey Creek which flows into Fort
Loudon Lake.

The sewage treatment plant is currently operating u.der a National
Pollutant Discharge Elimination System (NPDES) permit No.
TN0021954. This permit specifies final effluent limitations and
monltorlng requirements (pp. E-3 thru E-7). The NPDES permit also
requires that the source and ambient monitoring be performed at
specific monitoring points as shown in pages E-8 thru E-15. The
four sampling points and a description of each are listed as
follows:

Sampling Site Descriptions
(1) 0322-NS-001 The monitoring site is located at

(Sewage Treatment Plant) the discarge weir of chlorine
contact chamber at the sewage plant.
Ooutfall discharge into Lackey Creek
to the Fort Loudon Lake.

(2) 0332-NA-002 Site is located west of the sewage
(Flightline Discharge) treatment plant discharge. Flow
continues on into Lackey Creek to
Fort Loudon Lake.

(3) 0332-NA-001 Site is located near the Leadership
(Creek Exiting Base) Evaluation Course, where Lackey
Creek goes through the fence on to

Fort Loudon Lake.

(4) 0332-NS-004 Site is located at the oil/water
(POL Tank Farm) separator for the tank farm, to
monitor the water layers.




Monitoring is a part of the ANG monitoring program and is required
by the State of Tennessee. Monthly operating reports are
submitted to the division of Water Pollution Control in Knoxville
to assure that adequate operational control is being practiced.
Some typical sample analyses are shown in pages E~16 thru E-28.

The existing sand filtration treatment facility appears to be
operating within the permit requirements. With a 200,000 GPD
capacity the sanitary system is currently operating at about 50%
capacity. The present facility is doing an excellent job
environmentally, but for economical reasons the master plan
proposes to direct these wastes to the city of Alcoa POTW.
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Part II1I
Page III-4
Permit No.: TNN021954

a. General Requirements

Unless otherwise specified the following requirements are
applicable to all discharges:

(1) There shall be no discharge of floating solids or
.visible foam in other than trace amounts.

. (2) The pH shall not be less than 6.0 nor greater than
- 9.0 and shall be monitored at the frequency specified
for flow.

(3) samples shall be taken at the nearest accessible point
after final treatment (at the effluent) but prior to
actual discharge or mixing with the receiving waters.

b. Discharge Limitations and Monitoring Regquirements

(1) Potable and industrial water treatment facilities
including filters, softeners and demineralizers.

Effluent Dishcarge Limitations Monitoring Requirements
Characteristics :
Daily Daily : Sample
Average Maximum Frequency Type Location
Flow, m3/Day (MGD) —_— -—— Daily N/A Effluent
Total Suspended 30 mg/1 50 mg/l 1/Week(l) Equal Effluent
Solids Volume
. Composite

NOTES: (1) May be reduced to 1/month for discharges less than 50,000
gpd (daily maximum).

(2) Cooling water, cooling tower blowdown and cleaning
wastes orginating at space cooliqg facilities.

Effluent Discharge Limitations Monitoring Requirements
Characteristics

Daily Daily Sample
_ Average Maximum Frequency Type Location
Flow, m3/pay (MGD) —--- -—— Quarterly N/A Effluent
Chromium, Total ———— 1.0 mg/1 Quarterly(2) Grab Effluent
Zinc, Total 0.5 mg/1 1.0 mg/l Quarterly(2) Grab Effluent
Copper, Total 0.5 mg/1 1.0 mg/l Quarterly(2) Grab Effluent
Temperature, °C(°F) 35(95) 38(100) Quarterly Grab Effluent
Chlorine Residual ———— 0.2 mg/l During Grab Effluent

Addition
E-4




f Part III
Page III-5

Permit No.: TN0D21954
&OTES: )

(1) The above requirements are not applicable where:
' (a) Facilities discharge less than 10,000 GPD and are specifi-
cally utilized for space cooling.
:(b) water conditioning chemicals utilized contain no chromium.
| (c) Discharges do not result in violation of applicable water
| quality standards.

}2) Monitoring .of this parameter is not required for discharges to
‘ which treatment or conditioning chemicals are not added to where
added materials do not contain the material limited.

(3) Boiler blowdown originating at space heating facilities.

Effluent
Characteristics Discharge Limitations Monitoring Requirements

Daily Daily Sample
Average Maximum Frequency Type Location

Flow, m3/Day (MGD) =---- —— Quarterly N/a Effluent
emperature, °C(°F) 35(95) 38(100) Quarterly Grab Effluent

The pH shall not be less than 6.0 nor greater than 10.0 standard units
End shall be monitored quarterly. :

OTES:
)(1) The above requirements are not applicable where:
(a) Facilities discharge less than 10,000 GPD and are
specifically utilized for space heating..
‘ (b) Disharges do not result in violation of applicable
| water quality standards.

(4) Vehicle and Equipment Cleaning Facilities

Effluent
Characteristics Discharge Limitations Monitoring Requirements
Daily Daily Sample
Average Maximum Frequency Type Location
Flow, m3/Day (MGD) =---- —— Daily N/A Effluent
pH (std. units) 6.5 B.5 1/Month Grab Effluent’
0il and Grease 10 mg/1 15 mg/1 1/Month Grab Effluent
Total Suspended 25 mg/1 40 mg/1 1/Month Grab Effluent
Solids .
Phenols (Total) 1.0 mg/l 2.0 mg/l 1/Month(l) Grab Effluent
Biochemical Oxygen 30 mg/1 45 mg/1 1/Month(2) Grab Effluent
Demand (5-day)
Fecal Coliform 200 ———— 1/Month(2) Grab Effluent
Bacteria :

(No. per 100 ml)




NOTES:

Part III
Page 11I-6
Permit No.: TM0021954

(1) Required only at facilities at which stripping is performed.

(2) Required only at facilities at which sanitation eguipment is
cleaned.

(s)

Painting and Corrosion Control Facilities

Effluent
Characteristics

Flow,m3/Day (MG
pH, (std. units
0il and Grease
Total Suspended
Solids
Phenols (Total)

(6)

(7)

(8)

(9)

(10)

.

Discharge Limitations Monitoring Requirements
Daily Daily Sample
Average ,Maximum Frequency Type Location
D) ——— ———— Daily N/A Effluent
) ——— -——- 1/Month Grab Effluent
10 mg/1 15 mg/1 1/Month Grab Effluent
25 mg/1 40 mg/1 1/Month Grab Effluent
1.0 mg/l 2.0 mg/1l 1/Quarter Grab Effluent

Petroleum, 0il and Lubricant (POL) Storage and Handling

Areas '

Discharges, including surface runoff resulting from
precipitation, shall not contain more than 15 mg/l of
0il and grease as a daily maximum. Discharges from
areas with a storage capacity of 40,000 gallons or
more shall be monitored quarterly.

Vehicle and Equipment Maintenance Areas

Discharges, including surface runoff resulting from
precjpitation, shall not contain more than 15 mg/l of
0il and grease as a daily maximum and shall be monitored

quarterly.

Battery Maintenance

There shall be no discharge of pollutants from battery
maintenance facilities.

Photographic Laboratories:

There shall be no discharge of pollutants from photo-
graphic laboratories.

Firefighter Training Areas

E-6




Page III-7

| Part II1l
I Permit No.: TY0721954

Effluent 4
Fbaracteristics Discharge Limitations Monitoring Requriements
Daily Daily Sample
l Average Maximum Frequency Type Location
Flow, m3/Day (MGD)  -—=-- ——— Upon Occurrence N/A  Effluent
H (std. units) : ——— ———— 1/Quarter Grab Effluent
FiochemicaL Ooxygen - =--—- 45 mg/1 1/Quarter Grab Effluent
Demand (5-day) .
0il and Grease -—— 15 mg/1 1/Quarter Grab Effluent
otal Suspended ———— 50 mg/1 1/Quarter Grab Effluent
Solids

(11) Swimming Pools

Effluent
'Eharacteristics Discharge Limitations Monitoring Requriements
Daily Daily Sample
Average Maximum Frequency Type Location
IFlow, m3/Day (MGD) ——— ———— Upon Occurrence N/A  Effluent
PH (std. units) ——— ——— 1/Month Grab Effluent
otal Suspended ——— 40 mg/1 1/Month Grab Effluent
Solids
Chlorine Residual(l) —--- 0.2 mg/1 1/Month Grab Effluent

|§OTES :

(1) Does not apply when potable water is used for filter backwash.

' (12) Storm Sewers

The discharge limitations specified below are applicable to all dis-
charges from storm sewer systems which receive waste discharges from
any sources; they are not applicable to discharges consisting entirely
'of uncontaminated surface runoff.

Effluent
Characteristics Discharge Limitations Monitoring Requriements
[—7 Daily Daily Sample
Average Maximum Freguency Type Location
IFlow, m3/Day (MGD) ———— ~———— Note 1 Effluent
pPH (std. units) ———— —~—~—— 1/Quarter Grab Effluent
Oil and Grease ——— ——— l/Quarter Gradb Effluent
Total Suspended -———- 50 mg/1{(2) Quarterly Grab Effluent
Solids
Temperature °C(°F) ———— 38 (100) 1/Quarter Grab Effluent




TENNESSEE AIR NATIONAL GUARD 134th AREFG Supplement 1
Headquarters, 134th Air Refueling Group (SAC) ANGR 19-7
Knoxv111e Tennessee 37901-5000 . 1 October 1986

Environmental Planning

ENVIRONMENTAL POLLUTION MONITORING

ANGR 19-7, 15 October 1985, is supplemented as follows:

13. A1l units designated monitoring responsibilities in the sampling
schedule (Attachment 1) will ensure the schedule is met in a timely manner.

13d. Data will be submitted to USAF OEHL according to the schedule in ftem 6
of attachment 1.

15b. Performs (through SGPB) source and ambient monitoring as in attachment
1.

15q (Added). Submits as samples (Through SGPB) to USAF QEHL/SA, Brooks AFB,

TX 78235-5501, that require their analytical capabilitiesi as indicated in
attachment 1. : -

15r (Added). Provides Civil Engineering (134 CEF/DE) with copies of
monitoring results which are required for reports submitted by them.

l16a. Performs process and selected source monitoring as indicated in
attachment 1 and accomplishes analysis or submits samples to Bioenviromental
Engineering for analysis by USAF OEHL (forward samples to 134th Clinic/SGPB).

16h (Added). Submits samples to local state certified laboratories as
required in attachment 1. .

161 (Added). Provides Bioenviromental Engineering a copy of any local
analytical results of projects requiring enviromental review.

BILLY S. LINEBAUGH, Colonel, TNANG
Commander

ER, SMSgt, TN ANG 1 Atch
Ass1stant Chief of Administration Listing of Monitoring Requirements

No. of Printed Pages: g

OPR: SGPB (TSgt Burkhart}

Approved by: Lt Col Ronald L. Brigg

Writer-Editor: Ma 0
Distribution: Jor Richard'A. Virost




ANGR 19-7/139,AREFG Sup 1

1. a.

b, Site Location. 35 48' 25" Latitude, 84 00' 30" Longitude
c. Sampling Site Identification Code.

Attachment 1 1 October 1986 Al-l

LISTING OF MONITORING REQUIREMENTS

Site Description. 'Sewagé.Treatment Plan Effluent

0322-NS-001

d. Monitoring required by NPDES Permit No. TN0021954 (Enviromental
Protection Agency, Region 1V) and Department of Health and Enviroment, Division
of Water Management.

e. Descriptive Paragraph. Moﬁitoring sgte ts located at the discharge

weir of the chlorine contact chamber at the sewage treatment plant.

discharge into Lackey Creek to Fort Loudon Lake.

f. Organizations Collecting Sample. 134 CEF/DE and 134 Clinic/SGPB.

g. Monitoring Requirements.

Qutfall

ANALYSIS TYPE OF SAMPL ING SAMPLED  ANALYZED  SAMPLE
REQUIRED STANDARD SAMPLING FREQUENCY  BY BY SCHEDULE
Flow ------=- Instantaneous 5/Week Contract Contract Daily
Biochemical 30mg/1

Oxygen monthly Grab 1/Week Contract Contract Mid Month
Demand average

C5 Day

Total 30mg/1

Suspended Monthly Grab Monthly Contract Contact Mid Month
Solids average

Fecal Coliform

Bacteria 200/100m1  Grab Monthly Contract Contract Mid Month
(Geometric

Mean)
~Total

Residual 2.0 Daily Grab 5/Week Contract Contract Mid Week
Chlorine Maximum

Settable 1.0m1/1 Grab 2/Meek Contract Contract Mid Week
Solids ’

Dissolved 1.0mg/1 Grab 5/Week Contract Contract Mid Week
Oxygen

PH = ecee=a- Grab 2/Week Contract Contract Mid Week
Chemical : 2nd Week
Oxygen «—ecee-e Grab 1/Quarter  SGPB OEHL Ist Month
Demand Quarter
Kjeldahl = ccecuo-- Grab 1/Quarter  SGPB OEHL Same as
Nitrogen . above
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AL-2 ANGR 19-7/134 AREFG Sup 1 Attachment 1 * 1 October 1986 -
ANALYSIS TYPE OF SAMPLING . SAMPLED ANALYZED  SAMPL ING
REQUIRED STANDARD SAMPLING  FREQUENCY ' BY BY " SCHEDULE
Nitrate -—-- Grab 1/quarter SGPB OEAC ~  2nd Week
e 1st Month
Quarter
O0{1&Grease ---- Grab 1/quarter  SGPB OEHL Same as
. - above
.Jotal ---- Grab 1/quarter  SGPB OEHL Same as
qﬂ}?rganic Carbon ‘ o above
Total -—-- Grab 1/quarter  SGPB OEHL Same as
V'Phosphorous ‘ . above
b rotal ---- Grab 1/quarter  SGPB .. OEHL Same as
Cyanide . above
" Phenols -—— Grab 1/quarter SGPB OEHL Same as
: above
Arsenic .- Grab 1/quarter ;. SGPB OEHL Same as
Cadmium - Grab . 1/quarter  SGPB OEHL . Same as
above
. Total -——- Grab 1/quarter  SGPB OEHL Same as
“Chromium above
Copper -——-- Grab 1/quarter SGPB OEHL Same as
above
" Iron ———- Grab 1/quarter  SGPB OEHL Same as
above
. Lead -—-- Grab 1/quarter  SGPB OEHL Same as
above
Mercury -—-- Grab 1/quarter  SGPB OEHL Same as
. above
Nickel ---- Grab 1/quarter  SGPB OEHL Same as
above
Silver ---- Grab 1/quarter  SGPB OEHL Same as
above
Zinc -—-- Grab 1/quarter SGPB OEHL Same as
above
Total - Grab 1/quarter  SGPB OEHL Same as
Alkalinity above
‘Total “--- Grab 1/quarter  SGPB OEHL Same as
Dissolved Solids above
" Surfactants
* MBAS —~e- Grab 1/quarter  SGPB OEHL Sgggvgs
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ANGR 19-7/134 AREFG Sup 1

2. a.

b. Site'Locatjpn. 35 48' 25" Latitude, 84 00' 25" Longitude
.¢. Sampling Site Identification Code. 0332-NA-002

Site Description.

Attachment 1 1 October 1986

Flightline Orainage ,

Al-3

’

d. Monitoring required by NPDES Permit No. TNO021954 (Environmental
Pr~tection Agency, Region IV) and Local Installation Policy.

e. Descriptive Paragraph. Monitoring site is located west (upstresm) of

the sewage treatment plant discharge.

Fort Loudon Lake.

f. Organizations Collecting Sample. 134th USAF Clinic/SGPB

Flow continues on into Lackey Creek to

ANALYSIS TYPE OF SAMPL ING SAMPLED ANALYZED  SAMPLING
REQUIRED STANDARD SAMPLING  FREQUENCY BY BY SCHEDULE
pH  eeea- Grab 1/quarter SGPB SGPB 2nd Week
: of 1lst
quarter
A month
0i1/Grease  ~=--- Grab 1/quaf£ér SGPB OEHL Same as
Above
Total .
Suspended = ----- Grab 1/quarter SGPB OEHL Same as
Solids Above
Temperature 100 F Grab 1/quarter  SGPB SGP8 Same as
Maximum Above
Chemical  «-~--- Grab 1/quarter  SGPB OEHL Same as
Oxygen Demand Above
Kjeldah = =---- Grab 1/quarter SGPB OEHL Same as
Nitrogen Above
Nitrate ~  ----- Grab 1/quarter  SGPB OEHL Same as
Above
Total = =ce-- Grab 1/quarter  SGPB OEHL Same as
Organic Carbon Above
Total = =cae- Grab 1/quarter  SGPB OEHL Same as
Phosphorous Above
Total = <ee-- Grab 1/quarter SGPB OEHL Same as
Cyanide Above
Phenols = -ev-- Grab 1/quarter SGPB OEHL Same as
. Above
E-11
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Al-4 ANGR 19-7/134 AREFG Sup 1' Attachment 1 4-Octobér 1986
ANALYSIS TYPE OF | SAMPLING SAMPLED ANALYZED  SAMPLING
REQUIRED STANDARD SAMPLING™ FREQUENCY BY BY " SCHEDULE
Arsenic . Grab . 1/ uarter  SGPB OEHL 2nd Week
of 1st
quarter
month
Cadmium ... Grab 1/quarter  SGPB * OEHL Same as,
. : Above
“Total  eeee. Grab 1/quarter  SGPB OEHL ~  Same as
Chromium . Above
r
Copper - a.... Grab 1/quarter SGPB OEHL Same as
V' - Above
ER UM _

Iron  aall Grab 1/quarter SGPB OEHL Same as
e . Above
Lead = ..... Grab i/quarter SGPB OEHL Same as

. ] . Above
Mercury ee--- Grab 1/quarter  SGPB OEHL Same as
. . Above
Nickel —ooen. Grab 1/quarter  $GPB OEHL Same as
-‘Above
Stlver ... Grab 1/quarter SGPB OEHL Same as
Above
Zinc  aa.. Grab 1/quarter  SGPB OEHL Same as
5bove
Total .a_.. Grab 1/quarter  SGPB OEHL Same as
Alkalinity Above
Total
Dissolved  --... Grab 1/quarter SGPB OEHL Same as
"Solids Above
Surfactants —ac-- Grab 1/quarter SGPB OEHL Same as
MBAS Above




ANGR 19-7/134 AREFG Sup 1

3. a. Site Description. Creek Exiting Base

b. Site Location. 35 48' 10" Latitude, 84 00' 35" Longitude
c. Sampling Site Identification Code. 0332-NA-001

d. Monitoring Required by local installation policy.

Attachment 1  -1-October 1986’ Al-5

e. Descriptive Paragraph. Monitoring site is located near LEC Course,
where Lackey Creek goes through fence on to Fort Loudon Lake. .

f. Oragnizations Collecting Sample. 134th USAF Clinic/SGPB

ANALYSIS TYPE OF SAMPL ING "SAMPLED ANALYZED  SAMPLING
REQUIRED STANDARD SAMPLING  FREQUENCY BY BY SCHEQULE
Chemical  ----- Grab 1/quarter  SGPB OEHL 2nd Week
Oxygen of 1st
Demand quarter
month
Kjeldah = ----- Grab 1/quarter SGPB OEHL Same as
Nitrogen Above
Nitrate ~  =-=-- Gr;b 1/quarter  SGPB OEHL Same as
. Above
0il/Grease  ==-=-- " Grab 1/quarter  SGPB OEHL Same as
Above
Total = ==--- Grab 1/quarter SGPB OEHL Same as
Organic Carbon Above
Total  —---- Grab 1/quarter  SGPB OEHL Same as
Phosphorous Above
Total ===-- Grab 1/quarter  SGPB OEHL Same as
Cyanide Above
Phenols ~---- Grab 1/quarter  SGPB OEHL Same as
. Above
Arsenic = ===-- Grab 1/quarter  SGPB OEHL Same as
i Above
Cadmium = --~--- Grab 1/quarter  SGPB OEHL Same as
Above
Total ----- Grab 1/quarter  SGPB OEHL Same as
Chromium Above
Copper ~  =---- Grab 1/quarter  SGPB OEHL Same as
Above
Iron  ----- Grab 1/ varter SGPB OEHL Same as
Above
Lead = = ----- Grab 1/quarter SGPB OEHL Same as
Above
E-~-13




Al-6 : ANGR 19-7/134 AREFG Sup 1 Attachment 1  1.0Qctober 1986

Mercury = —-oeo " Grab 1/quarter  SGPB OEHL  * Same as
3 1 " Above
Nickel cemees Grab 1/quarter  sGPB OEHL Same as
Above
Sflver  aeeeo Grab 1/quarter SGPB " OEHL . . Same as
P ) Above ,
Zinc  aeee- Grab 1/quarter  SGPB OEHL Same as
A , ©** - Above
1.2} — Grab l/quarter SGPB ~  OEHL Same as
Alkalinity A e Above
Total
Dissolved  ----- Grab 1/quarter SGPB OEHL Same as
'.Solids Above
Surfactants ----- Grab 1/ uarter SGPB OEHL Same as
MBAS . . i Above
. - Above
E-14




ANGR 19-7/134 AREFG Sup 1 . . . ... Attachment 1 1 October 1986  Al-7

4, a. Site pescription. POL Tank Farm '
- b. Site Location. 35 48' 15" Latitude, 84 00' 41" 'Longitude
c. Sampling Site Identification Code. 0332-NS-004 .

d. Monitoring required by NPDES Permit No. TN0021954 (Environmental
Protection Agency Region IV).

e. Descriptive Paragraph. Monitoring site is located at the ?ue] water
separator for the tank farm, to monitor the water layers

f. Organizations Collecting Sample. 134th USAF Clinic/SGPB

ANALYSIS TYPE OF SAMPL ING SAMPLED ANALYZED  SAMPLING
REQUIRED STANDARD SAMPLING  FREQUENCY  BY BY SCHEDULE
0il&Grease 15mg/l Grab 1/quarter  SGPB . OEHL 2nd Week
Oxygen of 1st
Demand quarter

l " .
5. Other possible water monitoring locations:
a. Cooling system blowdown, if not to sewage treatment plant.
b. Boiler blowdown, if not to sewage treatment plant

c. Air Samples ----- Probably not

6. Submission of Local Monitoring Results to USAF/QOEHL: A1l locally
collected monitoring data will be sent to USAF OEHL every two years. SGPB

will be responsible for coordinating data submission with 134 CEF/DE and the
USAF/OEHL.
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APPENDIX F

PCB Removal

The McGhee-Tyson ANGB has been examined for the presence of
Polychlorinated Biphenyls (PCB’s). All transformer dielectric
fluids and compressor oils have been extracted and disposed of by
a private contractor. These fluids have been replaced with non-
PCB containing fluids.

Fifty-two oil samples from transformers were collected in 1983 and
an analysis was done by an independent testing firm for each
sample. The analyses showed that the concentation of PCB’s in the
majority of samples was less than 4 ppm (pp. F-2 thru F-4).
Additional oil samples from all compressors were taken in 1986 and
analyzed by the USAF occupational and Environmental Health
Laboratory (OEHL) with no PCB’s being detected. Please refer to
samples and results as shown in pages F-5 thru F-7.

All fluids from transformers have been removed and properly
disposed of by an independent contractor, and were replaced by
non-PCB containing fluids.

Because of proper testing and disposal practices, the Base is in
compliance with the regulations concerning the control and
disposal of PCB’s and/or PCB-contaminated materials.
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EE CoETSEaitcE CasTEats ESESEs = = E=ES
STEWART LABORATORIES DIVISION
IT CORPORATION 5815 Middlebrook Pike - Knoxville. Tennessee 37921 « 615-588-6401

CERTIFICATE OF ANALYSIS

TO: 134th Air Refueling Group/DE

DATE REPORTED:  Qctober 19, 1983

McGhee Tyson Air Base - " PROJECT CODE: TAB 17028
ATTN: Doug Hill ORDER NUMBER: '

Knoxville, TN 37901 PAGE 1 OF 23

Sample Description: Fifty-two (52) oil samples received October 12, 1983 ,st/),a_l, Chempal

MAKE

** Nigher detection limit due to interference

F-2

N1
~ Concentration units are ug/gram (ppm) LIGH7E‘S7 ﬁﬂms .
' Aroclor » .
1016, 1232, Aroc‘lor Arocior Total
1242 and/ar 1248 1254 1260 Aroclors
Westinghouse, 100 KVA, Style 1254241-D,
Serfal #6114198 <4, <4, <4. <4. + 0.2
Westinghouse, 100 KVA, Style 1294241-D,
Serial #6092329 <4, <4, <, <4, + 0,2
Westinghouse, 100 KVA, Style 1294241-D,
Serial #6093331 <4, <4, <4, <4, + 0.2
Westinghouse, 37122 KVA, Style KAK7059E37A,
~ Serial #70AF5121581 <10.,** 85. <4, 85. + 4.3
Westinghouse, 3712 KVA, Style kAK7059E37A
Serial #70AF5119581 ' <10 ,** 84, <4, 84. + 4.2
‘Westinghouse, 3712 KVA, Style KAK7059E37A,
Serial #70AF5120581 <g ** 51. <4, 51. + 2.6
Westinghouse, 25 KVA, Style A1412N25C1A, ' . '
Serial §56E2745 <4, <4, 120. . 120. + 6.0
Westinghouse, 25 KVA, Style A1412N25C1A, v \
Serial #55K12746 <4, <4, 75. 75. + 3.8
Westinghouse, 25 KVA, Style A1412N25C1A, ‘ :
Serial #55K12744 <4, <4, 69. 69. + 3.5
G.E., 5 KVA, Type HS, Serial #C277166 <4, <4, <4, <4, + 0.2
G.E., 5 KVA, Type HS, Serial #C277165 <A, <A, <4, <4, + 0.2
Howard, 10 KVA, Serial #95123-4777 <4, <4, <4, <4, + 0.2
Howard, 10 KVA, Serial #95122-4777 <4. <4, <4, 4. +0.2
Howard, 10 KVA, Serial #95124-4777 <4, <4, <4, <4, + 0.2
Allis Chalmers, Type CBS, 25 KVA, :
Serial #7426-6384205 <4, <4, <4, <4, + 0.2
G.E., 5 KVA, Type HS, Serial #C281376 <4, <4, <4, <4, + 0.2




i C « G €
“TAB 17028 .
l page 2 :
Aroclor .
1016, 1232, Aroclor Aroclor Total

I 1242 and/or 1248 1254 1260 Aroclors
Delta-Star, 25 KVA, Type S, o . |

l Serial #£-53028 <. 7 I <. G, + 0.2
Wagner, 10 KVA, Type HEK, Serial #5P17929 <4, <4, <4, <. + 0,2
Wagner, 25 KVA, Type HEK, Serial #5N67953. <4, _ <4, 4. <4. + 0,2

I Wagner, 50 KVA, Spec. J1605P9351, .~ -
Serfal #5J46953 <4, <4, <4, <4, + 0.2
Wagner, 50 KVA, Spec. J1605£9351, ' -

l Serial #5J46952 4. <. s, §. + 0.3
Wagner, 50 KVA, Spec. J1605E9351 ‘ . -

" Serial #5J46951 <4, <4. <4, <4, + 0.2

I Central, 25 KVA, Spec. 1875-A, ; -
Serial #3446-6 <4. <4, <4. <4. + 0.2
Central, 25 KVA, Spec. 1875-A, ' .- . : -

l Serial #3446-7 <4, . <4, C <4, <4. + 0.2
Central, 25 KVA, Spec. 1875-A, .. . -
Serial #3446-9 . <4, <4, <4, <4. + 0,2

' Central 50 KVA, Spec. 1877-A, _ | -
Serial #3544-14 <4. <4, 4, <4, + 0.2
Central 50 KVA, Spec. 1877-A, -

I Serial #3544-4 <t <4, <4. 4. + 0.2
Central 50 KVA, Spec. 1877-A, -
Serial #3544-15 <4. <4, <. 4. + 0.2

' Line Material, 10 KVA, C&T. #411076-1001, - '
Serial #G52L9516 <4, <4, <4, <4, + 0,2
Line Material, 10 KVA, C&T #411076-1001, -

l Serial #G52L59517 <4, <a. . 4. + 0.2
Line Material, 10 KVA, C&T #E411076-10-HI, -
Serial #£5328202 <4, <4, <4, <4, + 0.2

I Line Material, 10 KVA, C&T #TE511144-10, B
. Serial #1371134 . <4, <4, <4, <4, + 0.2
Line Material, 15 KVA, C&T #7-£511132-15, - _

l Serial #1558935 <4, <4, <. 4. + 0.2
Line Material, 15 KVA, C&T #T-E511132-15, . , -
Serial #1558936 <4, <4, <4, <4, + 0.2

I Line Material, 15 KVA, C&T #T-E511132-15,

’ Serial #1558939 <4, <4, <4, <4, + 0.2
Line Material, 25 KVA, C&T #T-E511132-25, -

J seriar nsi3eee . . 4. 4. + 0.2




2 C ¢ ¢ ¢

TAB 17028 | - Yy

page 3 | : con _ g 4 ,.‘ e ke m :':'.._...
Aroclor
1016, 1232, Aroclor Aroclor Total
1242 and/or 1248 1254 1260 Aroclors
“Line Material, 25KVA, C&T #T-E511132-25,
Serial #1507837 SIS <4, <4, <4, <4, + 0.2
Line Material, 25KVA, C&T #7-E511132-25, '
- Serial #1513444 . . <4, <4, <4, <4, + 0.2
_ Line Material, 25KVA, C&T #T-E511132-25, -
Serial #1316866 . ’ 6. 10. 7. 23, + 1.2
“Line Material, 3712 KVA,C&T#E411076-37-G11, : : -
Serial #EB133409 ‘ o 4. 7 <4, . <4, <4, +.0.2
Kuhlman, 10 KVA, Type 0.1 S.C., -
Serial #858829 - Z L <A, 16. 16. + 0.8
Kuhiman, 10 KVA, Type 0.1 S.C., L o ’ -
Serial #B58830 <4, . <4, 16. 16, + 0.8
Kuhiman, 10 KVA, Type 0.1 S.C., o ' ‘ -
Serial #358834 <4, <4, 16. 16, + 0.8
Kuhlman, 10 KVA, Type 0.1 S.C., -
Serial #858835 ) ‘ <4, <4, 13, 13. + 0.7
‘Kuhiman, 10 KVA, Type 0.1 S.C., ,
Serial #B55255 <4, , <4, 4. <4. + 0,2
Kuhiman, 15 KVA, Type 0.1 S.C., . . -
Serial #858840 ' C <4, <4. <4, <4, + 0.2
Kuhlman, 15 KVA, Type 0.1 S.C., ,
Serial #858841 <4, <4, <4, <4, + 0.2
Kuhlman, 25 KVA, Type 0.1 S.C., -
Serial #B55279 <4. <4, <4, <4, + 0.2
Kuhiman, 50 KVA, Type 0.1 S.C.,
Serial #B55401 <4, 5. . <4, 5. + 0.3
Kuhlman, 50 KVA, Type 0.1 S.C., ,
Serial #855402 . <4, <. <4. <4. + 0.2
‘KuhIman, 50 KVA, Type 0.1 S.C., ~
Serial #856130 - <4, <a. <4, <4, + 0.2
Kuhiman, SO KVA, Type 0.1 S.C., : ' ‘
Serial #B56131 <4, <4. <4, <4. + 0.2
Sworn o and subscribed belore me this 20th
day of October, 1983 o
Mycomm.lsmon expwes __December 14, a3 //Klﬁf 7 '7/:;C < e
e e .".(’\'.‘,....,'\,. - Tie: «{ aboratory Manager
Notary Public -~ B Approved By

{ .
- Accrodiied by the Amarican Assoclation for Laboratory Accrodilation in the chamicel
fleld of testing. as lisled In the currenl AALA Direclory of Accrediied Laboralories
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PC SAMPLING DATA

SAMPLE No.

OATE Coylpcled

LOCATION SAmPLE D

M geoood
6m BOOOOS
GM S00006
GM Bo00uUT
ecm 60008
GM Be000Y
6mM B60010
e Be001

6M GO0 12
GM 560013
CMBOoC iy
M EGOO)E
M BLOO b
G SLCO T
M Ee001P
CM EC0O G
CB 00 Q0
6B BLOC 2|
GBA 60022

P2 Bc0023
OK §eoo24
Pz S5
BK HoC026

P2 860027

Pz BL0028
P2 860029

Ak 860030

16 Sunc 1986
16 June 1486
16 Sune 1986
16 Sune 1986
16 Sune 1980
16 June 1986
lé’ -—Sur\e ,C/SG
It June 19866
16 June ) 986
/0 June 198(5
16 June 1966
& Tune 1966
b June 1986
(& Sune 1986
I Sunt ] 98¢
il dune 199
2 Suly 1780
2 Suly 1986
2 Svl\/ 1966

21 Sy 1966

21 (Su/\/ 1956

1Y Au’chsf 1956
14 August 1946
3 Sepl. 1986

3 SCP{ 1986
3 Sept. 19596

3 Sepl. 1906

V’i!d(r»a Skop L’Jd% 256
Sheed Metal Shep B]Jc&. n3
Shee! Melal Sheg  Bldy 13
Ac(os(:a(t‘, ( Fued (vt B;dg. 1y
Geotnd Poce (AGE) 6!&8 12.6
Geound Rwer (AGE) 8ldy 12.6
Goound Rwer (AGE) Bldg, 126

Eﬁalhc 5}\0(? 6‘&3 PN2
Coreesion Contecl Bldy 11y
Fire Dept. Bidy 1]

NIHA Ceound (wer- 6”{3 100
nath fdee Rl By 100
226 +h AGE SACf' 6)(18 L6
Pacachute é/wv[_) GH% 103
Vehicle Alaind. ,'310!8 2.4¢

Vehicle Alaint.

&wa‘(jc'Trc«-Jmc,\Jr Plant (ed€lent)
F/IQM Linc Dm(m{)c

Creck €xif iny Rese

Life &,«Worlr 5’\0/9

Life Suppoct Shop
ho/uath AGE Shep

107113 AGE Shop

10 /1194k  Copm, Meind.
N0 JNAN Comm. Maint.
10/ 119 1k Comm. Aaind.
N0/ N5 th Comm plind.

( F-5




'5AF DOCCUPATIONAL & ENVIRONMENTAL HEALTH LAEORATORY
ENVIRONMENTAL CHEMISTRY ERANCH (SAON)
EROOKS AFE, TX 78235-5501 . ‘ s

D G S I A G e S S S S Y RS (S e e e G et W e Tt S e St S S W G e G e Gy (e et SR S S g S S S S P Sme > St e W e Tew G A e S Gt G Gt S S e G S et e WS G g g A G . e

S G W WS s S e SRS S s G S G gy S S e i SR S s ot R . s Gt Y s ey e GOV TG G e N G e Ghe) e G Gy G G A e Mt S G W e UMD S e A WP Sy Gt Y ghm W et Sinn S S S P B D e e e e

TO; Ia#ﬂaj_/),c‘ Clinme DATE 'REPORTED: 28 AUG 1986
MeGhee Tyson fsrpord DATE RECEIVED: 8 JUL 1986

. kHOXV///e, Tenn 3760/ - 5000
SAMPLE TYPE: TRANSFORMER OILS

ANALYSIS REQUESTED: POLYCHLORINATED EIPHENYLS (PCEs)
METHODOLOGY: Gas Chrosmatography (GC/EC)

G B D S G W W S By e e B S S vt Ty T S N, Ay S S St St o y W e o et PU  S P  WAS S S et TS D SN S G G b St Gal e D G e et P Sy S Sy S P s P AP S e R S T e

OEHL NR. EASE SAMPLE NR. PPM OEHL NR. EASE SAMPLE NR, PPM
“ase23. | GMBe0004  ND “asema.  GMBeooos ND
.45825, . GMBL0006 ND 45826, . GMB60007 ND
45827, GHB60008 ND 45828, GMB&0009 ND
45829, CMB60010 ND 45830, GMB60011 ND
45831, GHB60012 ND 45832, CMB60013 ND
45833, GMB60014 'ND 45834, GMB60015 ND
45835, GMB&0016 ND 458336, CM860017 ND
45837, GMB60016 ND 45838, GMB60019 ND

ANALYSIS PERFORMED EY CONTRACT LABORATORY

ND-~None detected. Less than the detection limit—--5 PPM

TRACE~-Present but less than the quantitative limit--10 PPM

Chief /Tr Section

01 s34 yspe ersnse
Me Ghee Tyson Arrport
Knoxville, Tenn 3790/-5000

F-6




l : USAF OCCUPATIONAL & ENVIRONMENTAL HEALTH LAEORATORY
ENVIRONMENTAL CHEMISTRY ERANCH (SAON)
KROCKS AFB, TX 78235-5501

- D W = T S 0 S S Y S T — A S0 W S S s e S Srve Guf G i G SR CHD G SR 668 G b S G G GO G S G MMM G W S G G G S Ve S G Y GWE S Gmm G G G . S —

- ———— " —— . Tt D W G NS G G —— — S - i S . S G G S e S S S i S e D St e G e G G T D S e GER G G SmS e

100 1342 yswF etinre DATE REPORTED: 28 AUG 1986
me Ghez Tyson Arrpord DATE RECEIVED: 8 JUL 1986

knoxville, 7énn 3750/ 5000
SAMPLE TYPE: TRANSFORMER OILS

ANALYSIS REQUESTED: POLYCHLORINATED BIPHENYLS (PCEs)
METHODOLOGY: Gas Chromatography (GC/EC)

S e W W Wy S . S e T Py Gt b D G ST WS PR T e S — S Y T O " —_— . T - G W0 W8 GO VD Gie SS WS CT G G T T TR e e G ey S e S i G S S G —— A S G ——

OEHL NR. EASE SAMPLE NR. PPM OEHL NR., EASE SAMPLE NR, PPM

45839, GMB60020 ND

ANALYSIS PERFORMED ERY CONTRACT LAERORATORY

ND-~None detected. Less than the detection limit—--5 PPM

TRACE-~Present but less than the quantitative limit--10 PPM

I LeROY P. ORGE, GS 1°
Chief, Trac 0rgan1cs Section

TO: /34 % US/?F C/m/c
Me Ghee fSOn ﬂ/r/ortL
Knox V/”e Tenn 2760/- 5000

F-7
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Pest Management Program




APPENDIX G

McGhee-Tyson ANGB Pest Management Program

The McGhee-Tyson ANGB handles and utilizes certain pesticides,
herbicides, and fertilizers. The Base is operating under a Pest
Management Program which indicates the pesticide wused, the
location of use, and the manner of application. The application
of pesticides is performed by both contract and in-house personel.
All pesticides and herbicides are kept in CE Storage adjacent to
building 320. For a 1listing of pesticides and manner of
application please refer to pages G-2 thru G-12. It should be
noted that any wastes resulting from pesticide/herbicide use are
disposed of through an outside contractor.
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COMMAND DATE
US AIR FORCE MCGHEE TYSON APRT ANG 1 AUG 87
| KNOXVILLE, TN
PEST MANAGEMENT PERSON TO CONTACT/AUTOVON NO,
PROGRAM REVIEW LT COL ARCHIE D BARNES, 588-8215
"REFER TOAFR 91-2] BEFORE COMPLETION

1. :
ém a. Project No. a. RMP (IV)
WS | b Target Pest b. German Roach
8" | e Purpose (Specify) c. Health and Morale

la. Active Ingredient(s) a. o, o-diethyl-o-(2-isopropyl~-émethyl-4-pyrimidinyl)
'9' b. Trade Name phosphorothioate, kerosene
2 | e Manufactirer b. Octagon-Diazinon 520
@ d. EPA Registration No. c. CIBA-GEIGY Corp, U.S. Pat. #2,754,243
a e. Concentration d. 904-211-6830

e, 1.25 fl. oz. per gallon water
*a. Form Applied (dust, emulsion, a. Fmulsion
gas, etc.)
b. Diluent b. Water
..
a. Contract or In-house a. In-house
Application

s. )
2. Method (aerial, ground, a. Manual (hand sprayed)

manual, etc.)
"a. Acres or Other Units to be a. 323,936 SF (see attached sheet)
Treated b. 12 per year
b. Number of Applications c. 23 . .
€. Number of Sites 4. Bldg Nos. 101, 102, 110, 111, 113, 120, 123, 126,
d. Specific Identity of 134, 204, 205, 206, 209, 213, 221, 225, 226, 241,
Sites 246, 262, 263, 300, 320
a, Month(s) of Year a. Every month
b. State b. Tennessee
']
8. Areas to be Avoided a. Food processing
b. Areas to be Treated with b. Food storage

Caution (croplands, lakes,
streams, food, human exposure,
endangered species, etc.)

SENSITIVE
AREAS

I s T TS BB DN U S ST Bas mEn O Saw e
APPLICATION .

9.
3. Precautions to be Taken a. Use gloves and a respirator when mixing and when

b. State and Local Coordination using in unventilated areas.
[N othef N/A

None
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Target Pest: German Roach (In-house)

Building Number

101 Inacal. CnZirod WPV $6/M MOT.
102 Bxbe, Spntachery O.‘auajﬁe}.w

110 Aytonaea
11Upgpes Norgats

113 ALt Mavgrr

120 £Fenz Slalion

123 thrl 0422t

126 AGE ‘S‘&ﬂ‘/

134 139 Moad g ey,
204 /39 Piinrg Mael,
205 Parm.

206 Pt

20958 taa 5-1'.] Nt

213 Bada. THre Brs
2218ra0_ExcHa g
225/84 ¢ Basg. Barsnedl-2s

226

241 yrutoFenrrites

286 /3 4<h yEI FOLAT etasted.

262 229)¢h cc s s p
263220 €h ccSp AP
300 ¢ landea

3208422 C.£.

Square Footage

7,356
28,169
3,996
33,954
35,908
8,720
1,271
22,450
19,500
14,534
16,327
16,327
7,315
6,072
5,720
23,270
3,301
19,050
4,746
7,160
10,976
8,014
19,800

TOTAL 323,936 SF
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LT COL ARCHIE D BARNES, 588-8215
"REFER TOAFR 91-2]1 BEFORE COMPLETION
1 :
dw | M ProjectNo. a. RMP (IV)
WS> | b, Target Pest b. German Roach
8" | e Purpose(Specify) c. Health and Morale
’-‘. Active Ingredient(s) a. c,o-diethyl o-phosphorcthioate, aromatic petroleum
5 b. Trade Name b g?ri\_rativ:Esolvent, inert ingredients
7] ¢. Manulacturer : iazinon
E d. EPA Registration No. g Sguthgluill Creek Products Co
a e. Concentration ' :,‘227 ish spra
e. inis Y
3. .
3. Form Applied (dust, emulsion, a Emulsion
gas, ete.) :
b. Diluent b. Water
“a Contract or In-h
. ract or in-house
Application a. Contract
s
. | a. Method (aeriat, d,
5 manual, elc.la frotné. a. Manual (hand sprayed)
5 :
8.
;; 2. Acres or Other Units to be a. 85,216 SF (see attached sheet)
: Treated
b. Number of Applications b. 12 per year
c. Number of Sites c. 5 )
d. gﬁeec,mc Identity of 4. Bldg Nos. 100, 102, 202, 223, 240
2 :
a. Month(s) of Year a. Every month
b. State b. Tennessee
8.
w 2. Areas to be Avoided a. N/A
£g b. A:ca-s to be Treated with b. Food processing, food storage
g & Caution (croplands, lakes,
w « streams, food, human exposure,
endangered species, ete.})
’.
a. Precautions to be Taken a. Wash after handling. Do not get in eyes, on skin
b. State and Local Coordination or clothing. Do not breathe mist. May be fatal
¢. Other if swallowed.
b. N/A
c. None
"
x
«
3
¥ |10.
a. Cost a. $780.00 for 1 year
F :::'“. ] “6 R VA Gevrnment Pinting ORIs 1900=04004000200




(3, ] -3 w ~N
L] . L]

Target Pest: German Roach (Contract)

Building No.
100 (119th) A Lol Puarlias

102 (119th) Base sg\mdﬂ oget.
202 Sretenc Mool
223 Yk .aﬂu'w¢u«/dm

240 l3a—t£_.~524ﬂ15212¢,

TOTAL

Square Footage

30,413
5,720
15,220
3,162
30,701

85,216 SF
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COMMAND DATER
US AIR FORCE NEE-PVESN APRT
OXVILLE, TN ANG 1 AUG 87
PEST MANAGEMENT PERSON TO CONTACT/AUTOVON NO.
PROGRAM REVIEW T COL ARCHIE D BARNES, 588-8215
l "REFER TO AFR 91-21 BEFORE COMPLETION
5o |2 Project No, a. RMP (IV) .
W> | b Target Pest b. Subterranean Termites
. B " | ¢ Purpose(Specify) c. Wood Protection
za. Active Ingredient(s) a. Chlordane and Heptachlor
' g b. Trade Name b. Termide .
] 9 ¢. Manufacturer c. Velsicol Chemical Co.
§ d. EPA Registration No. d. 876-233AA
I & | . Concentration , e. 39.22% Chlordane, 19.60% Heptachlor
% a. Form Applied (dust, emulsion, a. Emulsion
gas, ete.)
l b. Diluent b. Water
“-a. Contract or In-house a. In-house
I Application
= 5 5. Method (aerial, ground, a. Manual
[ manual, etc.) : '
l g
o "l. Acres or Other Units to be a. 32,771 SF (see attached sheet)
' E Treated b. Treated once, inspected annually and retreated
b. Number of Applications only where necessary.
¢. Number of Sites c. 4 :
d. Specific Identity of d. Bldg Nos. 100, 134, 209, 226
Sites
Ta Month(s) of Year a. Any month if necessary
b. State b. Tennessee
8.
8. Areas to be Avoided a. Inside the building
b. Areas to be Treated with b. Inside the building

Caution (croplands, lakes,
streams, food, human exposure,
endangered species, etc.)

SENSITIVE
AREAS

*a. Precautions to be Taken a. Avoid well contamination. Treat foundations only.
b. State and Local Coordination b. Conform to the Tennessee Department of Agriculture
¢. Other treating specifications.

c. None
":::1. 646 G-7 G VA Sovrament Ninting Ofiges 190034007 0/0 99




Target Pest: Subterranean Termites (In-house)

Building No.
100( k) Alect §watise

134 134¢h W

209 Base OAy™Ms

226 W«P“b

TOTAL

Square Footage

2,655
19,500
7,315
3,301

32,771 SF




US AIR FORCE MCSAEE"TYSon aprr |70 1 AUG 87
P;:T g‘AANAGEMENT RS s raovovanwe.
CCRAM REVIEW LT COL ARCHIE D BARNES, 588-8215
‘REFER TOAFR 71-2]1 BEFORE COMPLETION
1
dul 2 Project No. a. RMP (IV)
W > | b Target Pest b. Subterranean Termites
8" | e Purpose (Specify) c. Wood Protection
- :'._ Active Ingredient(s) a. Chlordane and Heptachlor
Q b. Trade Name b. Termide
L ¢. Manufacturer c. Velsicol Chemical Co.
& | d. EPA Registration No. 4. 876~22% Chlordane, 19.60% Heptachlor
- e. Concentration A €. 39.22% Chlordane, 19.60% Heptachlor
*a. Form Applied (dust, emulsion, a. PBmulsion
gas, etc.)
b. Diluent b. WwWater
a
a. Contract or In-house a. Contract
Application
. s )
- 8. Method faerial, ground, a. Manual
] manual, etc.)
™
8 [«
3 2. Actes or Other Units to be a. 138,824 SF (see attached sheet)
< Treated b. Treated once, inspected semi-annually and
b. Number of Applications retreated only where necessary.
¢. Number of Sites c. 9 : :
d. Specific Identity of d. Bldg Nos. 111, 200, 202, 205, 206, 207, 208, 221,
Sites 225
7. -
:- Month(s) of Year a. Any month if necessary
- State b. Tennessee
s
" 8. Areas to be Avoided a. Insn:.de the buildl:'ng
3 b. Areas to be Treated with b. Inside the building
< Caution (croplands, lakes,
u < streams, food, human exposure,
endangered species, etc.) .
L
’.
! 8. Precautions to be Taken a. Avoid well contamination. Treat foundations only.
b. State and Local Coordination b. Conform to the Tennessee Department of Agriculture
I ¢. Other treating specifications.
c. None
l..
»
s 10
I= a. Cost a. $396.00 for 1 year

k ::::o . 646 G-9 S UL Sevrament minting ONiens 1000-340.010/19¢
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Target Pest: Subterranean Termites (Contract)

Building No.
111 Lppun AMlavgor

200 PMEC. AL,
202 ﬂihutVVﬁL’AJﬂ ce

205 Rarm - VAQ
206 Davm., VA G

207 Aol Foreeg clal) Spen Pness

208 Spapnily Prlieg
221 Bose, &xclongr

225 13edgh Brse Risicnely

TOTAL

G-10

Square Footage

33,954
11,594
15,220
16,327
16,327
11,976

4,436

5,720
23,270

138,824 SF




US AIR FORCE MIEC’;;!%EL?I‘QESN ADRT COMMAND oATS
PEST MANAGEMENT KNOXVILLE, TN ANG 1 AUG 87

PROGRAM REVIEW

PERBON TO CONTACT/AUTOVON NO.

LT COL ARCHIE D BARNES,

588-8215

"REFER TOAFR 91-21 BEFORE CCMPLETION

wl * Project No. a. RMP (IV)
2 | b. Target Pest b. Rats and Mice
" | e Purpose(Specify) c. Health and Morale
z‘ .
w a. Active Ingredient(s) a. Wafarin, 3-(alpha-Acetonylbenzyl)-4-hydroxycoumarin
g b. Trade Name N-(2-Quinoxalinyl) Sulfanjlamide (Sulfaquinoxaline)
o c. Manufactfxrer. inert ingredients
E d. EPA Registration No. b. Final
a e. Concentration ¢. Bell Laboratories, Inc. .
d. 12455-15AA e. 100% pre-mixed
% a. Form Applied (dust, emulsion, a. DOry bait, pellet form
gas, etc.}
b. Diluent b. Pre-mixed
"a. Contract or In-house a. In-house
Application
z 5. a. Method fcerial, ground, a. Manual
o manual, etc.) A
s
3 [
3 a. Acres or Other Units to be . 79,202 SF (see attached sheet)
% Treated
b. Number of Applications b. 12 per year
¢. Number of Sites c. 7 ‘
d. Specific Identity of d. Bldg Nos. 120, 204, 221, 223, 225, 241, 246
Sites
7
a. Month(s) of Year a. Every month
b. State b. Tennessee
8.
w ., 2. Areas to be Avoided a. Food processing
= 3 b. Areas to be Treated with b. Food storage
« Caution (croplands, lakes,
ki < streams, food, human exposure,
endangered species, erc.)
ry .
3. Precautions to be Taken a. Use gloves when placing bait. Place bait in
b. State and Local Coordination out-of~way areas away from food.
¢. Other
b. N/A
c. None

REMARKS

|
I
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sy - 646

QUL Governmont Ninting ONiee; 1900-349.070/2 00




Target Pest: Rats and Mice (In-house)

Building No.

120 /¢ re. SEairn

204 DirangMNoll

221 Ba.oe. éxchAangl

223Vpont, Ofdriune ‘guatleca (vog)
225 |24/ ¢h Ba-ag Barrne B2 -

201 M0 B Wareflourd

246 Vohieldo rrorends

TOTAL

Square Footage

8,720
14,534
5,720
3,162
23,270
19,050
4,746

J e

79,202 SF



APPENDIX H
Storage Tanks
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